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High-Frequency  band  of  the  electromagnetic  spectrum.  The 
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the  transmit  arrays,  five  areas  for  the  receive  arrays,  and 
one  site  for  the  operations  center.  Potential  significant 
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careful  selection  of  the  transmit  and  receive  sites.  The  key 
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grading  would  be  required,  interruption  of  water  courses  and 
drainage  patterns,  disturbance  of  migratory  bird  habitat,  and 
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economic  stimulation  of  local  economies  would  result  from 
construction  activities,  but  the  benefits  of  continuing 
operations  would  be  small.  Electromagnetic  interference  with 
telecommunication  systems  is  unlikely.  No  reliable  evidence 
exists  that  chronic  exposure  of  humans  to  the  radiofrequency 
radiation  levels  outside  the  exclusion  fence  surrounding  the 
transmit  site  is  likely  to  be  harmful. 
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SUMMARY 


FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 
Construction  and  Operation  of  the  Central  OTH-B  Radar  System 


Description  of  the  Action 

The  Over-the-Horizon  Backscatter  (OTH-B)  radar  is  a  surveillance 
and  tracking  radar  system  that  the  U.S.  Air  Force  plans  to  construct  and 
operate  at  four  locations  in  the  United  States.  The  functions  of  these 
radar  systems  are  to  detect,  track,  and  give  early  warning  of  aircraft 
and  cruise  missiles  approaching  North  America.  Early  warning  of  hostile 
aircraft  approaching  North  America  is  critical  to  the  defense  of  the 
United  States. 

The  four  planned  OTH-B  systems  would  establish  a  surveillance  zone 
around  the  east,  west,  and  south  perimeters  of  North  America.  The 
Central  Radar  System  (CRS)  is  needed  to  complete  the  perimeter  coverage 
of  the  southern  approaches  to  North  America.  It  is  also  needed  to  cover 
the  near-shore  ocean  areas  not  covered  by  the  East  Coast  and  West  Coast 
OTH-B  systems. 

The  functional  components  of  the  CRS  would  be  geographically 
separated  from  one  another:  Different  sites  would  be  required  for  the 
transmit  and  receive  antennas;  the  operations  center,  which  would 
process  radar  data,  would  be  separate  from  both  of  those  sites.  Four 
areas  in  eastern  North  Dakota  (known  as  the  Dahlen,  Goose  River, 
Galesburg,  and  Blanchard  study  areas)  and  one  in  northwestern  Minnesota 
(Thief  River  Falls  study  area)  were  studied  for  the  receive  site.  Three 
areas  in  west-central  Minnesota  (Wheaton  N,  Wheaton  SE,  and  Wheaton  SW) 
and  one  in  northeastern  South  Dakota  (Amherst)  were  studied  for  the 
transmit  site.  Grand  Forks  Air  Force  Base,  North  Dakota,  is  the 
proposed  location  of  the  operations  center. 

The  OTH-B  transmitters  and  receivers  use  very  large  fixed  antennas. 
The  transmit  site  and  the  receive  site  would  each  require  a  minimum  of 
about  2,400  acres  of  level  land.  The  operations  center  would  be  housed 
in  a  conven¬ 
tional  building  of  about  48,000  ft2.  Approximately  50  maintenance  and 
security  personnel  would  be  required  at  the  transmit  site  and  at  the 
receive  site;  about  390  operating  personnel  would  be  located  at  the 
operations  center. 

Public  Concerns 


In  conformance  with  the  requirements  of  the  Council  on  Environmental 
Quality,  the  Air  Force  convened  a  series  of  10  scoping  meetings  in  cora- 
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munities  near  the  areas  studied  and  in  the  North  and  South  Dakota  and 
Minnesota  state  capitols.  Many  questions  about  the  characteristics  and 
features  of  the  radar  system  and  its  construction  were  asked.  At  the 
request  of  citizens  seeking  more  information,  Air  Force  personnel  have 
subsequently  conducted  telephone  conversations  and  held  additional 
meetings.  During  these  various  exchanges,  concerns  were  expressed  about: 

o  The  impacts  of  construction  and  operation,  particularly  on 

property  tax  revenue,  on  the  infrastructure  (especially  roads), 
and  on  birds  and  their  migration 

o  The  land  requirements  for  sites,  and  the  process  and  basis  for 
acquiring  land 

o  The  biological  effects  of  radiofrequency  radiation  (RFR) 
o  The  use  of  land  already  in  federal  control 

o  Electromagnetic  interference,  primarily  with  radio  and  television 
o  The  loss  of  agricultural  land 
o  Superior  alternative  surveillance  systems 
o  Restrictions  on  aircraft  operations 
o  Increased  aircraft  or  ground  vehicle  traffic 
o  Site  selection  and  environmental  analyis  processes 
o  Job  opportunities  and  required  training 
o  OTH-B  as  a  military  target. 

The  Draft  EIS  was  filed  with  the  U.S.  Environmental  Protection 
Agency  on  August  15,  1986.  Public  hearings  on  the  Draft  EIS  were  held 
in  Grand  Forks,  North  Dakota,  Wheaton,  Minnesota,  and  Langford,  South 
Dakota,  in  September  1986  and  in  Hillsboro,  North  Dakota,  Britton,  South 
Dakota,  and  Thief  River  Falls,  Minnesota,  in  November  1986.  In  addition 
to  oral  remarks,  the  public  and  agencies  submitted  written  comments  and 
questions  both  at  the  hearings  and  later  by  mail. 

The  comments  and  questions  focused  primarily  on  possible  adverse 
fiscal  impacts,  direct  or  indirect,  on  townships  and  school  districts; 
on  harmful  biological  effects  on  humans;  and  on  the  loss  of  prime 
agricultural  land.  Much  interest  was  shown  in  the  process  of  acquiring 
the  necessary  land  and  the  possibility  of  lease  as  well  as  purchase. 
Concern  was  expressed  about  restrictions  on  fanning  and  aviation 
activities,  particularly  aerial  spraying,  about  interference  with 
communications,  and  about  disruption  of  established  drainage  patterns. 
There  was  also  frequent  questioning  of  the  need  for  the  OTH-B  system 


and  concerns  in  some  communities  about  the  Environmental  Impact  Analysis 
Process  itself  and  the  prospect  of  disruption  of  long-established  family 
farms  and  the  farming  way  of  life. 

Environmental  Effects 


Biophysical  Effects 

The  areas  studied  for  the  transmit  and  receive  sites  are  largely 
farmland.  Generally,  the  areas  have  poorly  drained  soils,  and  they  are 
characterized  by  numerous  temporary  and  permanent  streams  and  potholes. 
Wetlands  frequently  surround  the  streams  and  potholes,  and  provide 
shelter  and  breeding  grounds  for  wildlife,  primarily  birds.  Because  the 
study  areas  are  located  in  the  Central  and  Mississippi  Flyways — the 
major  bird  migration  routes  in  North  America — and  because  food  in 
surrounding  grain  fields  is  abundant,  the  incidence  of  birds  is  high  and 
thus  of  importance. 

The  Dahlen  and  Goose  River  study  areas  have  considerable  topographic 
relief  that  would  require  significant  grading  (more  than  two  million 
yd3  per  sector)  and  would  be  subsequently  susceptible  to  erosion,  with 
potential  impact  on  rivers.  The  Galesburg  area  has  intermediate  grading 
requirements;  however,  the  remaining  study  areas  (Blanchard,  Thief  River 
Falls,  and  all  of  the  transmit  areas)  are  flat  enough  that  grading 
requirements  are  minor,  as  are  erosion  concerns,  with  proper 
construction  precautions. 

Surface  water  is  extensive  at  the  Dahlen,  Goose  River,  Galesburg, 
and  Wheaton  SW  study  areas,  but  is  present  to  a  lesser  extent  at 
Blanchard,  Thief  River  Falls  (the  western  portion),  Wheaton  N,  Wheaton 
SE,  and  Amherst.  The  presence  of  surface  water  is  likely  to  require  the 
rerouting  of  permanent  and  seasonal  drainage  features  and  the  filling  of 
potholes  and  ponds.  These  actions  would  disrupt  the  associated  wetlands 
habitat. 

In  addition  to  wetlands,  occasional  rows  of  trees  in  the  areas 
provide  wildlife  shelter.  With  the  exception  of  the  eastern  half  of  the 
Thief  River  Falls  study  area,  few  wooded  areas  exist.  Deer  and  perhaps 
moose  and  elk  may  use  the  wooded  areas.  Although  federally  listed 
threatened  or  endangered  species  are  known  to  occur  in  the  study  areas, 
the  ranges  of  some  such  species  do  extend  into  the  study  areas.  Before 
siting  and  construction,  the  selected  sites  would  be  surveyed  for  the 
occurrence  of  such  species  or  their  habitat,  and  appropriate  mitigation 
measures  would  be  taken  if  required. 

Birds  may  be  significantly  impacted  because  of  the  loss  or  disrup¬ 
tion  of  habitat  and  breeding  grounds  and  the  possibility  of  collisions 
with  the  antennas.  The  proximity  to  wetlands,  preserves,  the  Central 
and  Mississippi  Flyways,  and  grain  fields  increases  the  likelihood  of 
collisions.  The  potential  for  wildlife  impacts  is  greatest  in  the 
Dahlen,  Goose  River,  Galesburg,  and  Wheaton  SW  study  areas.  The  eastern 
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portion  of  the  Thief  River  Falls  area  contains  important  wildlife  areas, 

and  the  western  portion  contains  or  borders  important  wildlife  areas; 

thus,  the  potential  for  wildlife  impacts  exists  if  the  CRS  is  built  near 

these  latter  areas.  Wildlife  impacts  at  Amherst  would  depend  on  the 

specific  location  of  the  site  within  the  study  area.  The  remaining 

areas,  Blanchard,  Wheaton  N,  and  Wheaton  SE,  could  satisfy  the  CRS 

requirements  with  minimal  wildlife  impacts.  « 

The  greatest  risk  to  birds  is  from  collision  with  the  backscreen  as 
they  fly  low  between  shelter,  breeding,  and  feeding  areas.  Siting  an 
antenna  astride  such  flight  paths  should  be  avoided.  Similarly,  the 
risk  of  collision  is  greater  where  water  and  grain  fields  are  nearby. 

Higher  flying  migratory  birds  would  not  be  affected,  except  when  they 
use  the  area  for  feeding  or  breeding.  The  collision  risk  could  be  miti¬ 
gated  by  increasing  the  visibility  of  the  structure.  Other  measures 
involve  means  (e.g.,  sound)  to  enable  the  birds  to  sense  the  antenna 
arrays. Although  bird  collisions  are  a  potential  impact,  frequent 
collisions  have  not  been  reported  at  existing  structures  in  the  region 
that  are  about  as  tall  as  the  antenna  arrays  (e.g.,  observation  towers 
and  silos).  Problems  with  collisions  have  been  reported  for  much  taller 
towers  in  the  region,  however. 

The  operations  center  is  to  be  built  on  existing  military  grounds 
at  Grand  Forks  Air  Force  Base.  Therefore,  no  significant  biophysical 
impacts  are  likely. 

Socioeconomic  Effects 

Significant  adverse  socioeconomic  effects  are  not  anticipated  at 
any  of  the  nine  areas  studied  as  possible  antenna  array  locations  or  at 
the  proposed  operations  center  location. 

Population  increases  from  operations,  even  in  the  most  sparsely 
settled  study  areas,  would  be  less  than  1%.  During  operation,  390 
people  would  be  required  for  the  operations  center,  with  50  each  for  the 
transmit  and  receive  sites.  CRS  operations  would  reduce  local  umem- 
ployment  by  about  1  to  3  percentage  points,  when  both  indirect  effects 
and  the  effect  of  nonlocal  hiring  are  considered.  Construction  employ¬ 
ment  would  average  about  100  workers  each  at  the  operations  center,  * 

transmit,  and  receive  sites  over  the  3  to  5  years  of  construction. 

The  most  significant  socioeconomic  impact  would  be  the  removal  of 
land  from  agricultural  use  for  the  transmit  and  receive  sites.  However, 
the  net  loss  of  farm  income  of  less  than  $100  per  acre  would  be  more 
than  offset  by  the  total  wages  paid  to  the  operational  personnel  at  the 
sites.  The  tax  loss  resulting  from  removal  of  land  and  buildings  from 
the  tax  base  would  be  less  than  1%  for  a  county,  but  would  be  more 
significant  to  individual  townships  or  to  those  tax  districts  that 
include  large  portions  of  the  selected  area.  Some  landowners  would 
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welcome  the  sale  of  their  property;  others  would  regard  sale  of  the 
family  farm  as  a  personal  loss.  From  an  agricultural  resource  point  of 
view,  the  CRS  would  affect  less  land  than  has  been  removed  from 
production  annually  in  recent  years  from  every  county  in  the  study  areas 
except  Traverse  in  Minnesota,  where  more  land  has  been  put  into 
production. 

Roads  are  an  important  part  of  the  local  infrastructure,  typically 
crisscrossing  an  area  in  one-mile  grids.  The  transmit  and  receive  sites 
would  require  that  traffic  be  rerouted.  On  the  other  hand,  the  roads 
remaining  near  the  CRS  would  be  improved  and  maintained. 

Because  of  the  generally  flat,  primarily  agricultural  land,  the 
natural  visual  resources  in  the  region  are  homogeneous .  Man-made 
features  such  as  transmission  towers  and  farm  buildings  already  stand 
out  on  the  local  landscape.  The  CRS  antenna  arrays  should  not  further 
obscure  or  detract  from  existing  scenery. 

Although  the  regions  considered  for  the  CRS  have  been  important  to 
humans  since  prehistoric  times,  relatively  few  archeological  sites  are 
known  in  the  study  areas — probably  because  of  the  lack  of  systematic 

investigation.  The  ex _ tence  of  important  former  trails  and  of  the 

shorelines  of  ancient  lakes  suggest  the  likelihood  of  finding  more 
archeological  sites  in  the  region.  Of  the  study  areas,  Wheaton  SW 
appears  to  have  the  highest  potential  to  contain  the  most  archeological 
sites,  and  Wheaton  N  the  least.  Cultural  impacts  would  be  mitigated 
after  the  specific  sites  were  selected  for  the  CRS,  the  significance  of 
identified  sites  was  evaluated,  and  a  mitigation  plan  was  prepared. 

Radiofrequencv  Radiation 

Detailed  calculations  were  made  to  estimate  the  magnitude  and 
distribution  of  radiofrequency  radiation  (RFR)  from  the  CRS,  and  the 
resulting  values  were  used  to  estimate  the  possible  effects  of  RFR.  The 
validity  of  the  computational  methods  was  confirmed  by  measurements  made 
at  the  Experimental  Radar  System  (ERS)  in  Maine.  The  fence  around  the 
transmit  antenna  arrays  would  be  located  so  that  the  average  power 
density  at  ground  level  outside  the  fence  would  be  well  below  the  levels 
designated  by  the  American  National  Standards  Institute  (ANSI)  1982 
standard  for  both  occupational  and  general  public  exposure. 

Human  Health 


Because  radiation  safety  is  of  paramount  importance,  an  in-depth, 
critical  review  of  the  available  literature  on  the  biological  effects  of 
RFR  was  carried  out.  That  review  does  not  include  any  system-specific 
information;  rather,  it  addresses  the  present  state  of  scientific 
knowledge  on  the  biological  effects  of  RFR  in  the  range  from  0  to  300 
GHz.  The  conclusions  regarding  possible  RFR  bioeffects  of  OTH-B  were 
derived  from  the  most  pertinent  and  scientifically  significant  results. 
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Epidemiologic  studies  performed  in  the  United  States  and  other 
countries  have  not  provided  adequate  scientific  evidence  that  low  levels 
of  RFR  constitute  a  hazard  to  the  general  population. 

Most  U.S.  experiments  with  animals  that  yielded  recognizable  and 
repeatable  effects  of  exposure  to  RFR  were  performed  at  whole-body 
average  specif ic-absorption- rates  (SARs)  of  more  than  about  4  U/kg  (the 
basis  for  the  ANSI  standard).  Such  effects  are  thermal,  in  the  sense 
that  the  RFR  energy  is  absorbed  by  the  organism  as  widely  distributed 
heat  that  increases  the  whole-body  temperature,  or  as  internally 
localized  heat  that  is  biologically  significant  even  with  functioning 
natural  heat-exchange  and  thermoregulatory  mechanisms  operating. 

The  existence  of  threshold  values  of  average  power  density  has  been 
experimentally  demonstrated  for  some  effects  and  postulated  for  others. 
Exposure  to  RFR  at  average  power  densities  exceeding  the  threshold  for  a 
specific  effect  for  durations  of  a  few  minutes  to  a  few  hours  (depending 
on  the  value)  may  or  may  not  cause  irreversible  tissue  alterations.  The 
heat  produced  by  indefinitely  long  or  chronic  exposures  at  power  densi¬ 
ties  well  below  the  threshold  does  not  accumulate  because  its  rate  of 
production  is  readily  compensated  for  by  heat-exchange  processes  or 
thermoregulation . 

Most  investigations  involving  chronic  exposures  of  mammals  indicated 
either  that  no  effects  occurred  or  that  reversible,  noncumulative  behav¬ 
ioral  or  physiological  effects  took  place  for  SARs  exceeding  4  W/kg.  In 
the  few  cases  in  which  irreversible  adverse  effects  of  exposure  were 
found,  such  effects  were  absent  for  SARs  below  4  U/kg.  In  a  relatively 
small  number  of  investigations,  biological  effects  of  RFR  were  reported 
at  SARs  of  less  than  about  4  W/kg. 

In  sum,  the  review  of  the  relevant  literature  indicates  that  no 
reliable  scientific  evidence  exists  to  suggest  that  chronic  exposure  to 
RFR  from  the  OTH-B  radar  outside  the  exclusion  fence  would  be  deleterious 
to  the  health  of  even  the  most  susceptible  members  of  the  population 
such  as  the  unborn,  infirm,  or  aged. 

Electromagnetic  Interference  and  Hazard  Effects 

The  CRS  would  operate  from  5  to  28  MHz,  which  is  within  what  is 
commonly  called  the  high-frequency  (HF)  band.  Users  of  HF  band  communi¬ 
cate  between  points  as  far  away  from  each  other  as  the  opposite  sides  of 
the  earth.  The  band  as  a  whole  is  shared  by  other  OTH-B  radars,  air-to- 
ground  and  ship-to-shore  communications,  standard  time  and  frequency 
broadcasts,  the  Amateur  Radio  Service,  Citizens’  Band  radio,  and  others. 
The  specific  portions  of  the  HF  band  within  which  the  CRS  would  transmit 
are  also  occupied  by  the  Fixed  Service  (set  aside  for  point-to-point 
communication  between  non-mobile  stations)  and  the  Broadcast  Service 
(international  radio  broadcasting  stations  such  as  the  Voice  of  America). 
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The  radar  can  operate  on  a  large  number  of  frequencies.  Its 
frequency  use  cannot  be  predicted  exactly,  however,  because  it  will 
depend  not  only  on  changing  ionospheric  conditions,  but  on  the 
frequencies  independently  used  by  other  occupants  of  the  HF 
band — frequencies  that  the  radar  would  attempt  to  avoid.  If  the  radar 
were  operated  on  a  frequency  already  occupied,  it  could  interfere  with 
reception  at  distant  receivers. 

Operation  of  the  ERS  for  approximately  1  year,  however,  resulted  in 
no  valid  reports  of  interference  from  either  Fixed-Service  stations  or 
from  listeners  on  the  international  broadcast  bands. 

The  radar's  modulation  has  been  carefully  designed  so  as  not  to 
interfere  with  reception  in  the  adjacent  bands.  Occupants  of  these 
adjacent  bands  include  the  Amateur  Radio  Service,  the  Maritime  Mobile 
and  Aeronautical  Mobile  Services,  standard  time  and  frequency  services, 
and,  when  the  radar  is  in  the  Fixed  Service  bands,  the  Broadcast 
Service.  The  radar  would  be  operated  sufficiently  far  from  the  band 
edges  so  as  not  to  produce  adjacent-channel  interference. 

The  radar  would  also  radiate  low-power  harmonics  of  its  fundamental 
frequencies  that  could  interfere  with  systems  using  those  frequencies. 
The  harmonics  would  typically  not  propagate  by  sky  wave  to  distant 
regions;  thus,  any  interference  effects  would  be  strictly  local. 

Harmonic  interference  would  result  from  transmission  only  on  particular 
frequencies.  Among  the  systems  considered  for  potential  interference 
from  the  radar's  harmonics  were  television,  land-mobile  radio, 
air-to-ground  radio,  and  very  high  frequency  (VHF)  omnirange  (VOR)  air 
navigation  beacons. 

Information  regarding  television  reception  near  the  transmit  study 
areas  or  regarding  placement  of  the  OTH-B  radar  within  any  study  area  is 
as  yet  insufficient  to  attempt  to  predict  where  or  when  television 
interference  might  be  produced.  Measurements  in  Maine  near  the  ERS 
showed  that  at  distances  of  6  miles  or  more  from  the  radar,  the  radar's 
harmonics  that  could  potentially  interfere  with  television  were 
generally  so  weak  that  they  were  not  detectable  above  the  background 
radio  noise. 

Measurements  and  experience  at  the  ERS  suggested  that  harmonic 
interference  with  low-band  VHF  land  mobile  radio  was  unlikely  at 
distances  greater  than  about  3  or  4  miles,  and  a  similar  prediction 
applies  for  the  CRS. 

Although  the  VHF  air-mobile  communication  frequencies  may  be  sus¬ 
ceptible  to  harmonic  interference,  no  complaints  were  voiced  during  the 
more  than  a  year  that  the  ERS  was  operated. 


S-7 


Seven  VOR  and  VORTAC  ground  stations  are  within  about  100  miles  of 
the  transmit  study  areas;  aircraft  using  them  would  sometimes  pass 
through  the  tramsmit  beam,  and  their  VOR  receivers  are  potentially 
susceptible  to  harmonic  interference.  Measurements  at  the  ERS  indicate 
that  the  interference  may  become  severe  when  the  aircraft  are  within 
about  30  miles  of  the  front  of  the  transmit  array.  However,  those 
harmonic  interference  problems  result  from  operation  of  the  radar  only 
on  certain  frequencies,  which  can  be  determined.  The  Air  Force  would 
cooperate  with  the  Federal  Aviation  Administration  (FAA)  to  determine 
whether  interference  exists  and  to  resolve  any  interference  problems. 

At  least  seven  small  airports  within  approximately  100  miles  of  the 
transmit  study  areas  are  served  by  nondirectional  radio  beacons. 

Aircraft  use  directional  antennas  to  receive  the  beacon  signals  and  to 
determine  the  direction  to  the  beacon.  No  experimental  information  is 
available  to  judge  whether  the  OTH-B  signal  would  interfere  with 
aircraft  reception  of  a  beacon  signal. 

Operation  of  the  OTH-B  radar  is  not  expected  to  interfere  with 
reception  of  broadcast  radio  beyond  about  1  to  2  miles  from  the  trans¬ 
mit  site. 

The  Air  Force  has  developed  an  "Operational  Plan  for  RF  Interference 
Avoidance"  for  the  OTH-B  radars.  This  plan  contains  detailed  operational 
procedures  to  be  followed  when  changing  frequencies  to  avoid  producing 
interference  to  other  users  of  the  radio  spectrum.  It  also  contains 
procedures  for  cooperative  remedial  action  that  the  radar  operators  are 
to  follow  when  receiving  a  complaint  that  the  radar  has  produced  inter¬ 
ference  or  is  currently  doing  so. 

The  OTH-B  radar  would  not  be  a  threat  to  fuel-handling  operations, 
nor  would  it  constitute  a  threat  to  cardiac  pacemaker  owners  outside  the 
exclusion  fence. 

Some  electroexplosive  devices  (EEDs),  such  as  electrical  blasting 
caps,  could  be  detonated  by  electromagnetic  energy.  Safe  separation 
distances  depend  on  the  electrical  conductivity  of  the  ground. 

Estimates  indicate  that  the  storage  or  transport  of  EEDs  would  be  safe 
outside  the  exclusion  fence  if  they  were  enclosed  in  metal  containers. 
Otherwise,  the  safe  distance  would  be  about  2.3  miles  in  front  of  the 
transmitter  and  about  1,300  feet  behind  it  (depending  on  ground 
conductivity).  The  use  or  handling  of  blasting  caps  in  prep¬ 
aration  for  blasting  operations  would  be  safe  if  it  were  done  at  least  4 
miles  from  the  front  of  the  transmit  array,  depending  on  ground  conduc¬ 
tivity. 
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Alternatives  Considered 


No  Action  or  Postponement  of  Action 

Under  this  alternative,  the  CRS  would  not  be  constructed  and 
operated  on  any  combination  of  the  study  areas,  or  it  would  be  postponed 
to  allow  resolution  of  specific  problems  or  issues  related  to  these 
activities.  Because  the  mission  requirement  would  not  be  satisfied,  the 
Air  Force  would  continue  to  study  the  need  for  and  methods  to  achieve 
the  mission. 

•  Other  Surveillance  Systems 

Under  this  alternative,  airborne  or  satellite  surveillance  systems 
would  be  used  in  place  of  the  CRS.  However,  airborne  systems  are 
prohibitively  expensive,  and  satellite  systems  require  additional 
development. 

Other  Locations 


No  alternative  locations  to  those  identified  as  study  areas  have 
been  considered.  Operational  requirements  defined  an  optimal  siting 
region.  Additional  operational  criteria  identified  the  EIS  study  areas 
and  excluded  the  remaining  portions  of  the  siting  region. 

Conclusion 


Significant  long-term  biophysical  impacts  from  CRS  construction  and 
operation  are  possible,  but  their  occurrence  depends  on  the  sites 
selected.  Carefully  planned  and  executed  mitigation  measures  would 
reduce  the  likelihood  and  severity  of  potential  problems.  Selection  of 
less  environmentally  favorable  sites  would  result  in  some  significant 
short-term  impacts  and  require  stronger  mitigation  measures.  No 
significant  adverse  socioeconomic  impacts  would  occur. 

The  Air  Force,  after  carrying  out  its  Environmental  Impact  Analysis 
Process,  has  identified  the  Amherst  study  area  as  the  preferred  location 
for  the  CRS  transmit  site  and  the  Thief  River  Falls  study  area  as  the 
preferred  location  for  the  receive  site. 

After  publication  of  the  Final  EIS,  the  Air  Force  will  make  its 
decision  whether  to  proceed  with  the  CRS  as  well  as  the  study  areas  in 
which  to  locate  it  following  the  30  days  required  by  the  Council  on 
Environmental  Quality  Regulations.  At  the  end  of  that  period,  it  will 
prepare  a  Record  of  Decision  (ROD)  to  document  its  decision. 
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1  INTRODUCTION 


The  Final  Environmental  Impact  Statement  (EIS)  for  the  Central 
Radar  System  (CRS)  has  two  parts:  Part  I  is  the  Draft  EIS  that  was 
filed  with  the  U.S.  Environmental  Protection  Agency  (EPA)  and  made 
^  available  to  the  public  on  August  15,  1986.  Part  II  includes  the 

transcripts  of  the  public  hearings,  comments  and  questions  submitted  to 
the  Air  Force,  and  the  Air  Force's  responses  to  those  submittals.  In 
addition,  the  Summary  from  the  Draft  EIS  has  been  revised  and  included 
in  Part  II;  it  incorporates  the  corrections  and  changes  arising  from  the 
public  review  of  the  Draft  EIS.  Most  importantly,  the  preferred  study 
areas  for  locating  the  transmit  and  receive  sites  are  identified  in 
Section  2.  Part  II  has  been  published  in  two  volumes,  designated  Parts 
IIA  and  IIB. 

In  completing  the  Final  EIS,  the  Air  Force  has  addressed  the  public 
and  agency  comments.  Each  comment  for  which  a  response  has  been 
prepared,  whether  the  comment  is  contained  in  a  hearing  transcript  or  in 
a  separate  submission,  has  been  assigned  a  number.  Comments  or  informa¬ 
tion  that  arrived  after  the  closing  date  for  public  comment  have  been 
considered  in  preparing  the  Final  EIS. 

On  publication  of  the  Final  EIS,  the  Air  Force  will  make  its 
decision  whether  to  proceed  with  the  CRS  after  waiting  the  30  days 
required  by  the  Council  on  Environmental  Quality  regulations.  At  the 
end  of  that  period,  it  will  prepare  a  Record  of  Decison  (ROD)  to 
document  its  decisions  about  whether,  where,  and  how  it  will  proceed 
with  the  proposed  action. 

The  ROD  will  describe  the  mitigation  strategy  the  Air  Force  would 
employ  if  it  proceeds  with  the  CRS.  In  general,  the  strategy  would  be 
to  avoid  or  minimize  potential  impacts  by  careful  design  and  placement 
of  the  CRS  facilities.  When  possible,  specific  measures  would  be 
•  identified  as  well.  However,  many  of  the  mitigation  measures  would  not 

emerge  until  further  coordination  with  state  and  federal  agencies  has 
taken  place  and  additional  environmental  studies  have  been  conducted. 

The  mitigation  measures  selected  for  application  would  be  compiled  in  a 
mitigation  plan. 
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2  PREFERRED  STUDY  AREAS 


As  a  result  of  carrying  out  its  Environmental  Impact  Analysis 
Process  CEIAP),  the  Air  Force  has  identified  the  Amherst  study  area  as 
the  preferred  location  for  the  CRS  transmit  site  and  the  Thief  River 
Falls  study  area  as  the  preferred  location  for  the  receive  site.  This 
conclusion  is  based  on  a  combination  of  operational,  engineering,  and 
environmental  considerations. 

The  Draft  BIS  described  the  process  used  to  identify  the  nine  study 
areas  that  were  considered.  The  Draft  EIS  also  described  the  potential 
environmental  impacts  associated  with  constructing  and  operating  the  CRS 
transmit  site  in  each  of  four  study  areas,  and  the  receive  site  in  each 
of  five  study  areas. 

The  four  study  areas  designated  as  potential  transmit  site 
locations  were:  Wheaton  North,  Wheaton  Southeast,  Wheaton  Southwest,  and 
Amherst.  (Subsequent  to  publication  of  the  Draft  EIS,  the  northern 
boundary  of  the  Amherst  study  area  was  modified  slightly  to  include  land 
owned  by  individuals  who  had  indicated  an  interest  in  making  the  land 
available  to  the  Air  Force.  Upon  investigation,  the  land  was  found  to 
have  environmental  characteristics  similar  to  those  of  the  land  within 
the  original  study  area.)  The  Draft  EIS  concluded  that  the  Amherst  and 
Wheaton  North  study  areas  were  the  environmentally  preferred  areas  for 
the  transmit  antennas.  Siting  in  either  area  would  create  relatively 
few  biological  and  physical  impacts,  most  of  which  could  be  minimized  by 
selecting  a  site  removed  from  the  infrequent  wet  areas  and  wildlife 
habitats.  Biophysical  impacts  would  likely  be  significantly  greater  in 
the  Wheaton  Southwest  study  area  than  at  any  other  transmit  study  area. 
The  severity  of  impacts  in  the  Wheaton  Southeast  study  area  would  fall 
between  those  in  the  Wheaton  Southwest  and  Wheaton  North/Amherst  study 
areas . 

Of  the  two  environmentally  preferred  areas,  the  Air  Force  has 
identified  the  Amherst  study  area  as  the  preferred  transmit  site  area. 
Its  much  larger  size  will  give  the  Air  Force  considerable  flexibility  in 
selecting  the  transmit  antenna  locations.  Also,  the  existence  of 
landowners  in  the  Amherst  area  who  have  expressed  willingness  to  sell  or 
lease  their  land  would  allow  the  CRS  program  to  proceed  in  a  timely 
manner  without  lengthy  delays  in  the  land  acquisition  process. 

The  five  study  areas  designated  as  potential  receive  site  locations 
were:  Dahlen,  Goose  River,  Galesburg,  Blanchard,  and  Thief  River  Falls. 
The  Draft  EIS  found  that  constructing  the  CRS  receive  site  in  the 
Dahlen,  Goose  River,  or  Galesburg  study  area  would  likely  lead  to 


2-1 


significantly  greater  biological  and  physical  impacts  than  if  it  were 
constructed  in  the  Blanchard  or  Thief  River  Falls  study  area.  The 
impacts  would  be  caused  by  grading  requirements  and  surface  erosion,  by 
disruption  of  surface  water  bodies,  and  by  the  loss  of  vegetation  and 
wildlife  habitats.  Fewer  impacts  would  be  experienced  in  the  latter  two 
study  areas  because  they  are  flatter  and  have  fewer  surface  water 
bodies. 

The  small  size  of  the  Blanchard  study  area  and  the  nearby  presence 
of  a  very  tall  radio  tower  significantly  limit  flexibility  in  selecting 
specific  antenna  locations  in  that  area.  Some  uncertainty  exists  that 
all  four  antenna  sectors  could  even  be  located  within  the  study  area; 
any  large  separation  between  antenna  sectors  would  be  undesirable  for 
operational  reasons.  In  contrast,  the  Thief  River  Falls  study  area  is 
large  and  offers  considerable  flexibility  in  site  selection.  In 
addition,  because  landowners  have  expressed  willingness  to  sell  or  lease 
their  land,  the  Air  Force  could  proceed  with  the  CRS  in  a  timely  manner 
without  lengthy  delays  in  the  land  acquisition  process. 

If,  in  the  Record  of  Decision,  the  Air  Force  announces  its  decision 
to  proceed  with  the  CRS,  it  will  continue  its  environmental  studies  as 
it  works  to  identify  specific  sites  within  the  selected  study  areas. 

The  environmental  studies  would  also  be  used  to  assist  in  determining 
the  mitigation  measures  that  should  be  implemented  for  the  selected 
antenna  locations.  Local,  state,  and  federal  agencies  would  be 
consulted  during  these  studies  and  the  development  of  the  mitigation 
plan. 


3  PUBLIC  HEARINGS 


Initial  public  hearings  on  the  Draft  BIS  for  the  Central  Radar 
System  were  held  in  September  1986,  at  Grand  Forks,  North  Dakota; 
Wheaton,  Minnesota;  and  Langford,  South  Dakota.  Additional  public 
hearings  were  held  in  November  1986  at  Hillsboro,  Nor  Ji  Dakota;  Britton, 
South  Dakota;  and  Thief  River  Falls,  Minnesota.  The  proceedings  of 
those  hearings  were  recorded  and  transcribed  by  a  professional  court 
reporter.  Transcripts  of  the  hearings  follow,  beginning  on  the  next 
page. 


Briefing  charts  used  at  each  of  the  first  three  hearings  are 
reproduced  only  following  the  Grand  Forks  transcript.  Charts  used  in 
each  of  the  second  three  hearings  are  reproduced  only  following  the 
Hillsboro  transcript.  Materials  submitted  at  the  hearings  are  also 
reproduced  following  the  transcripts. 

The  Air  Force  and  its  contractors  responded  to  questions  posed  at 
the  hearings.  In  a  few  cases  where  clarification  or  further  information 
was  judged  necessary,  additional  written  responses  were  developed;  they 
are  included  in  Section  5.  The  comments  for  Which  responses  have  been 
prepared  are  numbered  in  the  margin  of  the  transcripts  or  submitted 
materials. 
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In  addition  to  those  specific  criteria,  in  trying  to  determine  and  some  flexibility  in  how  we  locate  the  specific  transmit  site.  This  is 

up  potential  transmit  and  receive  sites,  we  have  these  additional  another  alternative  configuration  that  would  place  all  four  transmitters 

iria.  ye  want  to  have  the  receive  site  within  about  125  nautical  within  an  area  approximately  two  miles  by  two  and  one- third  miles. 
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\mcm  are  relatively  few  species  and  fishery  resources  in  the  The  direct  effects,  therefore,  are  not  Likely  to  be  extremely 

And  protection  of  that  is  again  connected  with  avoiding  key  significant.  However,  the  indirect  effects  on  employment  would  be 
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Mr.  y»lf :  Why  is  tha  backacatter  to  ba  situated  here?  Lt .  Col.  Clarke:  I  believe  Hr.  Welte*s  other  comments  are  in  a 

comment  form  and  not  a  question.  Basically,  I'll  put  them  on  the 

Colonel  Lee:  The  specific  areas  which  we  defined  were  the  natural  record.  Must  North  Dakota  give  up  2,400  acres  of  land  as  we  already 
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Lt.  Col.  Clarke:  This  is  fro*  Hr.  John  Engel .  Can  I  go  shesd  end  Colonel  Lee:  Dr.  Guttrich,  cen  you  help  me  there  on  the  high 

state  your  question?  voltage  size- -and  concur  for  me,  is  that  115  KV  high  voltage  lines  that 
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Spectator:  Mo,  that's  all  right.  Just  lot  it  go.  And  that  they  are  aware  of  any  changes,  any  movement  in  these  enemy 

bombers.  So  I'm  questioning  why  we  need- -now,  this  isn't  just  a 

Lt.  Col.  Clarke:  We'll  attach  your  comments  to  the  record.  question,  thi6  is  a  comment--!  don't  think  that  the  system  is  needed. 

Virginia  Miller?  Virginia's  address  is  316  Hamline  in  Grand  Forks,  Because  if  this  information  is  already  being  provided  on  a  lot  of  them 
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$2.50  an  sera,  and  we're  told  that  the  farmer's  dollar  is  returned  seven  1  guess  my  statement  is  that  I  work  in  the  state  of  North  Dakota, 

times  on  main  street.  And  I  think  the  type  of  input  that  the  farmer  We  have  a  lot  of  unemployment  in  the  state  of  North  Dakota.  As  1  say, 

spends  his  spendable  income  on  is  very  important  here.  The  loss  to  the  have  followed  this  around  and  I  am  concerned  about  the  environment  in 

area  when  wetlands  are  drained  and  graded  i*  touch  more  difficult  to  the  state  of  North  Dakota.  I'm  very  concerned  about  the  environment, 

calculate.  It  Is  very  hard  to  tell  how  changes  in  the  drainage  system  And  after  going  to  all  these  public  forums  and  hearing  all  the  public 
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■till  technically  in  violation  of  the  ABM  Treaty  because  of  it*  location  Lt.  Col.  Clarke:  Colonel  Lee  said  likely.  I  think  he  meant 

and  its  orientation.  How  is  it  that  thia  system  is  not  also  in  unlikely, 

technical  violation  of  the  ABM  Treaty  on  the  same  grounds?  Thank  you. 

Colonel  Lee:  I  roeai  t  unlikely.  Thank  you.  (See  first  paragraph 
Colonel  Lee:  I'd  like  to  answer  a  couple  of  the  specific  questions  of  previous  answer.] 
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economic  impact  on  the  township?  Thank  you. 


So  what  you  saw  was  the  land  requirements  The  only  case  where  we  They  will  be  carried  in  the  Final  Knvi ronmenta 1  Impact  Statement, 

night  be  interested  in  negotiating  something  in  addition  to  that,  four  the  extent  that  they  raise  questions  or  concerns  that  we  have  not 

times  600  or  2400  acres,  would  be  if  we  were  in  a  situation  with  the  addressed  in  the  draft,  we  will  respond  to  that  as  well  in  the  k i 

antennas  configured  such  that  there  was  a  portion  of  land  that  really  Environment al  Impact  Statement 

wasn't  economical  to  a  landowner  to  try  to  farm  a  particular  section,  a 
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nlcoM  the  lady  froa  Huaaia  to  tba  Uni  tad  Stataa  of  America  and  alao 
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Brand  rorka 


3,1.2  Briefing  Slides 


Environmental  Impact  Analysis  Process 


WHAT:  PROCESS  FOR  ANALYZING  IMPACTS  OF  A  PROPOSED 
ACTION 

WHY:  HELP  DECIDE  WHETHER  AND  HOW  TO  PROCEED 

STEPS:  SCOPING  MEETINGS 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 
PUBLIC  HEARINGS 

FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 
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SOVIET  BLACKJACK  MANNED  STRATEGIC  BOMBER 


SOVIET  BEAR  H  BOMBER  AND  AAC  F-15  AIRCRAFT 


SURVEILLANCE  COVERAGE  WITH  OTH-B  RADAR  SYSTEMS 


OTH-B  EAST  COAST  RADAR  SYSTEM  CONCEPT 
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SECTOR  ONE  AT  TRANSMIT  SITE  —  EAST  COAST  RADAR  SYSTEM 
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MULTIPURPOSE  DISPLAY  CONSOLE  —  OPERATIONS  CENTER 


SURVEILLANCE  COVERAGE  WITH  OTH-B  RADAR  SYSTEMS 
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SITE  SEARCH  AREA  FOR  THE  CENTRAL 
RADAR  SYSTEM 


SITE  SELECTION  CRITERIA 


•  Sufficient  land  to  accommodate  four  antenna  arrays 

•  No  obstructions  rising  more  than  1  degree  above  the 
horizon 

•  Flat  terrain,  or  terrain  that  slopes  downward  from  the 
arrays 

•  More  than  5  miles  from  high-voltage  transmission  lines 

•  More  than  5  miles  from  population  centers  behind  the 
antennas;  more  than  10  miles  from  centers  in  front  of 
the  antennas 

•  More  than  10  miles  from  airways 
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SITE  PAIRING  CRITERIA 


•  The  receive  site  should  be  within  about  125  nm  of  the 
optimum  receive  site  location 

•  The  receive  site  should  be  within  about  50  nm  of  the 
operations  center 

•  The  operations  center  should  be  at  an  existing  Air 
Force  installation 

•  The  transmit  site  should  be  no  more  than  about  150  nm 
from  the  receive  site  and  from  the  operations  center 


CENTRAL  RADAR  SYSTEM 
STUDY  AREAS 
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Environmental  Impact  Analysis  Process  (CRS) 


SCOPING  MEETINGS 

DRAFT  EIS 

PUBLIC  HEARINGS 

FINAL  EIS 

RECORD  OF  DECISION 


CY  1986 


AFFECTED  ENVIRONMENT 


•  Land  and  Minerals 

•  Water  Resources 

•  Vegetation 

•  Wildlife 

•  Air  Quality 

•  Population 

•  Economy 


•  Housing 

•  Community  Services  and  Facilities 

•  Aesthetics 

•  Cultural  Resources 

•  Electromagnetic  Environment 
(Interference) 

•  Human  Health 
(Radiofrequency  Effects) 
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LAND  AND  MINERALS 


•  Geology 

•  Topography 

•  Soils 

•  Minerals 

•  Seismology 


TOPOGRAPHY 


•  Flatness  of  study  area  varies: 

-  Moderate  slopes  at  Dahlen,  Goose  River,  and  Galesburg 

-  Flat  at  Blanchard,  Thief  River  Falls,  Wheaton  areas,  and 
Amherst 

•  Each  antenna  groundscreen  requires  100-200  acres  of  flat  land 

•  Extensive  grading  is  undesirable  because  of: 

-  Erosion 

-  Drainage 
-Cost 

•  Erosion  would  be  controlled  by  design  and  mitigation 
techniques 
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WATER  RESOURCES  -  SETTING 


•  Few  major  rivers  and  streams 

-Transiantflow 

-  Seasonal  flooding 

•  Numerous  streams,  drainage  ditches,  ponds, 
and  wetlands 

-  Extensive  seasonal  standing  water 

•  High  groundwater  table 

•  Serious  drainage  problems 


WATER  RESOURCES  -  IMPACTS 

•  Major  water  bodies  would  be  avoided,  if  possible 

•  Existing  drainage  features  would  be  used,  where  possible 

•  Small  streams  and  drainages  might  be  rerouted 

•  Potholes  and  ponds  would  be  filled 

•  Water  use  requirements  would  be  similar  to  current  use 

•  Water  quality  would  not  be  affected 
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VEGETATION  -  SETTING 


•  Wetlands 

•  Grassland 

•  Nearly  all  the  native  vegetation  replaced  by 
cultivation 

•  Shelter  belts 

•  Typically  along  section  lines 

-  Provide  animal  habitat 

•  Wooded  areas 

-  Primarily  in  eastern  portion  of  Thief  River  Falls  area 

-  Provide  animal  habitat 

•  Agricultural  crops 

-  Dominant  vegetation  in  all  study  areas 

-  Major  economic  factor 


VEGETATION  -  WETLANDS 


•  Abundant  throughout  study  areas 

•  Near  rivers,  streams,  ponds,  and  ditches 

-  Prairie  potholes  common 

-  Numerous  in  Dahien,  Goose  River,  Galesburg,  and 
Wheaton  SW 

•  Many  seasonal 

•  Many  drained  for  agricultural  use 

•  Important  as  bird  breeding  areas 

•  Waterfowl  production  areas  maintained  by  state  and 
federal  agencies 
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VEGETATION  -  IMPACTS 


•  Avoid  wetlands 

•  Avoid  shelter  belts  and  wooded  areas 

•  Plant  trees  and  natural  grasses 


WILDLIFE 


•  Birds 


•  Mammals 

-  Deer,  perhaps  some  elk  and  moose 

-  Numerous  small  mammals 

-  Large  mammals  kept  out  by  exclusion  fence 

•  Avoid  or  replace  habitat,  wnen  possible 

•  No  radiofrequency  radiation  danger 

•  Fish,  reptiles,  and  amphibians 

•  Few  species  and  fisheries 

•  Avoid  streams  and  wetlands,  when  possible 
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BIRDS 


•  The  central  flyway  is  a  major  migration  route  In  North  America 


•  Birds  feed  in  grain  fields  and  wetlands 

-  Areas  also  provide  resting  and  breeding  grounds 


•  Habitat  impacts  would  be  minimized  by  avoiding  wetlands, 
when  possible 


COLLISIONS 

•  Birds  may  collide  with  the  antenna  structure  and  backscreen 

-  Migration  versus  local  flight  altitudes 

-  Proximity  to  wetlands  and  feeding  grounds 
-Visibility 

•  Collision  potential  could  be  reduced  by: 

-  Avoiding  feeding  and  breeding  areas  when  possible 

-  Increasing  visibility  of  antenna  arrays 
•  Properly  illuminating  arrays 

-  Keeping  records 


3-38 


SOCIOECONOMIC  ENVIRONMENT 


•  Population 

•  Economy 

•  Housing 

•  Community  services  and  facilities 

•  Aesthetics 

•  Cultural  resources 


ECONOMY 

•  Employment 

•  Income 

•  Tax  base 

•  Agriculture 
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ECONOMY  -  EMPLOYMENT 


•  Construction  employment 

•  250  peak,  100  average  at  each  site  over  3-5  years 

-  Hiring  by  system  contractor 

-  Local,  temporary  hiring  for  certain  skills 

•  Operations  employment 

•  390  at  operations  center 

-  50  each  at  transmit  and  receive  sites 

•  Small  reduction  in  unemployment 


ECONOMY  -  INCOME 


•  $15-20  million  would  be  spent  for  construction  for 
each  transmit  and  receive  site 


•  $2.5-4  million  would  be  spent  locally  (-1-3%  increase) 

•  $10  million  of  construction  expenditures  would  be  for 
the  operations  center  (-1%  increase) 

•  Employment  income  would  add  to  local  economies 


•  Wages  would  exceed  lost  farm  income,  but  would 
be  earned  by  different  people  and  spent  for 
different  goods  and  services 
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ECONOMY  -  TAXES 


•  Land  would  be  purchased  and  leased 

•  Land  and  buildings  on  purchased  land  would  be 
removed  from  the  tax  rolls 

•  If  all  land  were  purchased,  the  tax  loss  would  be 
less  than  1%  for  a  county 

•  The  tax  loss  could  be  more  significant  for  townships 
or  special  tax  districts 


ECONOMY  -  AGRICULTURE 


•  Agricultural  land  would  be  removed  from  production 


•  The  amount  removed  would  be  less  than  that  removed 
annually  in  each  county  (except  Traverse) 


•  Most  land  could  be  returned  to  agriculture  after  CRS 
decommissioning 
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ELECTROMAGNETIC 

INTERFERENCE 


•  HF  band  includes: 

-  Amateur  radio 

-  Citizens'  Band  radio 

-  International  radio  stations  (e.g.,  VOA) 

•  Local  and  distant  interference  is  possible 

-  In-band 

-  Harmonics  (e.g.,  TV,  VHF  communication, 
VOR  beacons) 

•  Operation  of  the  Experimental  Radar  System 
caused  no  interference 

•  Mitigation  measures  include: 

-  Seeking  clear  channels 

-  Avoiding  subharmonic  frequencies 

-  Employing  the  RF  Interference 
Avoidance  Plan 


ELECTROMAGNETIC  ENVIRONMENT 


•  Interference  and  hazards 


ELECTROMAGNETIC  HAZARDS 


•  Cardiac  pacemakers 

•  No  hazard  beyond  exclusion  fence 

•  Fuel  handling 

-  No  hazard  anywhere 

•  Electroexplosive  devices 

>  Safe  beyond  exclusion  fence  if  in 
metal  containers 

-  Safe  beyond  about  4  miles  for  handling 


RADIOFREQUENCY  RADIATION 
-  HUMAN  HEALTH 


•  RFR  from  the  OTH-B  system  is  similar  to  radio  waves 

•  The  exclusion  fence  would  be  placed  so  that  exposure 
levels  would  be  below  the  applicable  standards 

•  The  biological  effects  literature  has  been  extensively 
surveyed 

•  No  reliable  scientific  evidence  exists  to  indicate  that 
exposure  to  OTH-B  RFR  levels  outside  the  exclusion 
fence  is  harmful 
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3.1.3  Submitted  Materials 


Materials  were  received  from: 

David  A.  Funs ton,  President  and  Executive  Director,  North  Dakota  State 
Building  and  Construction  Trades  Council,  Bismarck,  ND 


NORTH  DAKOTA  STATE  BUILDING  AND 
CONSTRUCTION  TRADES  COUNCIL 

217  S.  MANDAN  ST. 

BISMARCK.  NORTH  DAKOTA  5850! 

(701)  258-7340 


TESTIMONY  FROM  DAVID  A.  FUNSTON 
PRESIDENT  &  EXECUTIVE  DIRECTOR 
ND  BUILDING  &  CONSTRUCTION  TRADES  COUNCIL 
FOR  RADAR  RECEIVER  SITE 
BLANCHARD,  NORTH  DAKOTA 
SEPTEMBER  9,  1986 


I  AM  DAVID  A.  FUNSTON,  AND  I  REPRESENT  THE  SEVEN  THOUSAND  (7,000)  MEN  AND  WOMEN 
IN  THE  CONSTRUCTION  UNIONS,  IN  NORTH  DAKOTA,  UNDER  THE  UMBRELLA  OF  THE  AFL-CIO, 

PLUS  THE  CONSTRUCTION  TEAMSTERS. 

WE  ARE  HERE  TO  GIVE  THE  BLANCHARD  SITE  OUR  FULL  SUPPORT,  AND  WE  CAN  ASSURE  YOU 
THAT  WE  HAVE  PEOPLE  FROM  ALL  CRAFTS  WITH  THE  EXPERIENCE  TO  BUILD  IT. 

WE  ARE  PROUD  TO  SAY,  THAT  WE  HAVE  HAD  A  MAJOR  ROLL  IN  ALL  OF  THE  MAJOR  PROJECTS 
THAT  HAVE  BEEN  BUILT  BY  THE  GOVERNMENT,  IN  NORTH  DAKOTA,  GOING  BACK  TO  THE  GARRISON 
DAM,  AND  WE  WOULD  WELCOME  THE  OPPORTUNITY  TO  BE  A  PART  OF  THIS  ONE. 

WE  ALSO  HAVE,  HERE  IN  NORTH  DAKOTA,  SOME  OF  THE  FINEST  TRADE  AND  TECHNICAL  SCHOOLS, 
IN  THIS  COUNTRY,  THAT  COULD  PROVIDE  GOOD,  RELIABLE  CANDIDATES  FOR  YOUR  PERMANENT 
WORK  FORCE,  AT  THESE  INSTALLATIONS. 

WE  HAVE  ALWAYS  HAD  A  GOOD  WORKING  RELATIONSHIP  BETWEEN  THE  FEDERAL  GOVERNMENT  AND 
THE  NORTH  DAKOTA  BUILDING  AND  CONSTRUCTION  TRADES  COUNCIL,  AND  WILL  CONTINUE  TO 
DO  OUR  PART  IN  THE  FUTURE. 

WE  WOULD  LIKE  TO  THANK  YOU  FOR  THIS  OPPORTUNITY  TO  GIVE  THIS  TESTIMONY,  AND  WOULD 
ANSWER  ANY  QUESTIONS  THAT  YOU  HAVE  NOW,  OR  AT  ANY  TIME  IN  THE  FUTURE. 


President 
Executive  Director 

DAVE  FUNSTON 
Bismarcb.  ND 


Vice  Presidents  Secretary-Treasurer 

WILLIAM  COUCHIGIAN  DICK  BERGSTAD 

Grand  Forbs.  ND  Minot,  ND 

RAY  REINKE 
Fargo.  ND 
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Trustees 

JOHN  BINA 
Grand  Forbs.  ND 
EUGENE  THOMPSON 
Bismarcb.  ND 
MIKE  DRISCOLL 
Bismarcb.  ND 
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case  here,  you  see  an  Alaskan  Air  Command  F-15  that  has  tracked  and  shown  in  this  photo.  And  that  signal  information,  then,  is  sent  into 

approached  close  to  the  Soviet  aircraft.  Similar  occurrences  take  place  the  building  where  the  computational  capacity  is  there  to  take  that  data 


u  w  ta 

o  c  x  4 
a  <n  w  B 
©  « 

t-  C£  «l 

e  °  t"° 

O  C  V  T3 
x  o  x 
X  X  >*  3 
X  X  Li  O 
to  <9  IS  U 

o  e 

cl  «  x  X 

Li  u  eg 

x  u  a  x 

o  o  X 
— *  O  0) 

X  £ 

Q.  u  X  W.  c 
x  4  © 
C  £  S  L  C 

5  x  c  o  •- 

O  4  U  X 

do  x  e 
Jtf  t?  *  «  o 

X  u 

©  O  3  x 

X  x  O  ©  C 
x  ,q-h  n 
co  «  >  o 

X  X  O  X 
O  T)  W  L 
4  ©  © 

o  .  E  ol 

(0  Li  © 

u  -  O  U  X 
X  ©  C  ©  X 

J  o  X  u 

ta  t>  6  o 

O.  x  3  x 
©  4  4)  C 


to  U)  x  C 

>»  d  4  X  -ri 

to  4  x  a  e 

h5  £  to 
©  a  x  « 


x  ta  o  o 

so  x  ©  4 

'H  10  *)  J 
— I  «  ©  X 

w  3  O  d 


-  4  tJ 

e  x  ©  a> 

©  x  .o  x  . 


©  3  U  © 
£  o  a  o 
*»  £  (!.•- 
4  X 
X  -4  0 

O  -  4  c 
C  Li 

-  O  x 

c  x  c  x 


-  l-  o 

.2  H  g* 

X  © 

Sc  «  • 
x  e 

©  ©  X  ©  ' 

x  x  w 

u  x  c  ta  ■ 


O  *i  c 

X  -<  u  © 

to  e  u 

X  w  o. 


DO  ©  ©  U 

c  x  *  o  • 

-ri  •.*  O  X 

o  —  x 
o  cl  us 


a.  3  x  ta 
6  4  « 

O  ^3  X  C 
O  41  X  C 


4)  C  © 

O  X  3  X 

(A  X  O  X 


£  C 

)  KC  L  Q 

:  x  e  u 

i  L  IO  D.«J 


o  •-* 

U5  Li  T3 
X  C 
©  ©  4 

x  e 

X  O  *j  o 

V  (0  © 

c  oo  4  c 
X  4)  o 
© 

x  x  ©  x 

o  x  £  d 

’  «  **  ! 

©  U  £ 


X  4  4)  © 

U  to  It 

So  4  4 
-  u  .* 
O  4)  C 
£  —  >  x 
M  4  O  x 

4)  O 

10  O  Li 
x  x  a.  4) 

«  id 
4  x  x  x 
©  4  L-  O 
l-  X  © 
is  x  >  © 
O  X 


1-4  3-0 
■u  tr-4 
O  4)  > 


-  0  0  4) 

«  •<£  it 
o  a  <s 

ao  ta  x 

L  t)  «  -  ! 

4)  ©  O  ! 

U  4)  U  > 

3  C  M3 


4)  a  «  x  s 

x  x  c 

•  X  O  >N 


©  ta  ©  w 

L  4  L 

u  c  o  to  < 

<0  c  e  « 


>,  e  w  w, 

-4  tO  C 

a>  c  o  d 

x  «  x  * 

3  u  x  x  , 


U  X  CO  O  ■ 

a  x  £ 

Cl.  U.  O 
4  0  4) 

vm  O  X 


«  a  s  v 

*  4) 

O  x  c 

x  O  « 

4  4) 

X  -  **-  3  • 

4J  CN 

>s 

>»  TJ  -•  • 

X  C  «  C 

«J  >  o 


.  -  C  4)  X 
•O  «  U 
C  X  1) 

*  d  «  x 

I  -*  *  X  iJ 


1  - 
•-  a  a 
x  c  c 

4)  o  o 
*  X  •-  •- 
to  x  x  x 


i  x  *  u  o 

i  m  4)  3  o 
I  -  L  O 
>  x  O  4) 
r  o  d  u  x 
I  «-H  o  x 


>  -  B  ■— 

>  O  -  B 

«  >*  X  C  I 

«  Li  i  «  I 

«  «  I  X  I 

)  e  w  >*  «  < 

I  •-  to  -*  -o  1 

>  X  4)  — 

>  I  V  «  4J  I 

i  s  a  «  ■ 

!  I  c  t  2  . 

)  -  x  C  i 

:+)•-  •-  o  • 

J  Li  *J  i 

>  -o  •  a. 

J  «  4) 

‘  T3  B  x  to 

>  T3  -  3  ®  - 

eg  x  oq  - 

>  x  i 

>  »  -  -  ; 

C  o  •  u 

»  e  •-  to  o 

»  e  ^  «  x 

j  e  x  o  x  . 

3  U  3  « 

>  4)  O.  O  «  i 

i  O  <«-» 

»  C  «-  «  - 

<  4  3  C  C  - 

>  X  O  S  4  - 

i  ta  o  e 

i  o  ,  B 

)  TJ  X  U  O  i 

3  O 

i  «  o  . 

3  v  a  ©  . 

>  ■O  -  X  X 

:  T3  x  ox 

i  4  o 

C  4  • 

4  4  3  4- 

)  -  «  X  ©  . 

X  TJ  4  - 

C  H  -  X  *> 

:  >  •  -  i 

«  O  L. 

I  •  Li  X  O 

)  >»  a<  Li  x 

9  4  ©  x  - 

-  3  O  -«  3  i 

*  4  X  4  4 


t  x 
0  0  4) 

X  U 
«  3  ® 

C  X  © 
O  -X  c 

x  m  rs  o 

«0  ©  N 

C  4)  ©  X 

•x  M  §  4  « 
L»  *x  4  0  0 
4  -•  4  O  C 
«  x  4 

C  >*  L.  -< 

—*  O  ©  —i 

«  x  x  ’X 

•—  ©  U  © 

•x  4  ^  > 
.  U  ^  ^  U 
•O  X  x  3  3 
©  6  o  ta 

C  *0  -x  J 

O  x  to  © 

•x  3  -  X 

X  O  4  « 

C  1  4 

®  ©  C  4 

B  H  (a  X  -X 

3  « 

X  4X4 

•  O  C  -x 

4  X  ©  4  X 

4  4  X  H 

©  © 

-  X  -  > 

§©  . 

Li  Li  ©  B 

X  ©  4  O  « 

to  *o  >  ©  X 

>.  d  T3  U  4 
W  3  U  >s 

4  T3  W 
X  X  X 

L.  -4  4  U 

4  X  X  4 

•O  c  4  X  T3 

4  C  X  -X  4 

OS  Li  X  B  « 

— *  Li  4 
3  X  fi  -• 
X  O  O  4  4 

4  Lili 

4  4  4  x  X 

O  -x  ©  c 

U  Li  X  « 

«  3  C  O 

X  C  X  4 

4  4  O  fi 

4  -  a  © 

CS3  C  a  4 

o  3  0 

•  -x  ©  «r  a 

i  •  s 

•x  4  l.  a 


X  «  to 

S-  -  Si 

•x  t,  4  *0 
X  3  -x  4 

o  o  x  as  • 

U  XH 


d  ©  «  u 
«  u  © 
x  3  x  © 

ex  x 

4  o  <n  x 

©  2  *"*  u 

IS 


d  x  a.  x  , 

3  Li  4  -x  , 

0  4  e 

X  a  X  4 

4  4  C 

X  ©  4  • 

4  4  X  Li 

•x  ©  Li  X 

-*  O 

4  x  X  « 

C  4  4  2 

ex  4 

©  ©  4 

"c^x 

•  H  4 


xx  ©  x 

•  •  > 

«  «  X 

XX  Li 

F*  lO  « 
O  t*>  X 
p  *+  X  ■ 

5  o 

•  4  C 
•4  -x  4  I 


x  ©  x  £  x 
4  C  •  X  x 

O  3  S  -X  x 

O  3  3 

O  U  4 

4  4  4  P  O 

X  ©X 

4  >.  >v  X  CL 

X  x  4  O 
X  •  -X  X  X 

L.  U  O 

x  3  O  x 

X  O  4  4 

C  «  4  X 

«  4  4  X 


x  •  •  * 

£4  C  W 
•  C  O 
x  e  —  u 
X  ©  x  4 
•0  X  U  T? 

x  c  o  5 

L.  4  CL  Bt 


3-49 


sources  on  the  system  and  also,  similarly,  to  ensure  that  there  is  There  is  a  fair  amount  of  flexibility,  however,  in  how  these 

minimum  interference,  or  any  EMI.  electromagnetic  interference,  that  may  individual  four  sectors  are  located.  An  alternative  configuration. 


S  S' 


H  3 
oO  •*-> 

c 


X  B 
■4-  o 

*  3 

X 

to 

U  >x 

o 

X  « 


U  X 
3  O 
O  U 
4-.  a. 


o  o 
x  o 

O  vO 
v  - 


i  n  co  ®  C  X 


C  X  o  41 


'  <U  C  X  £ 
d  u  4i  w 
x  x  > 

W'H  ^  n 


>  O  N  X  U 


X  3  x 
a.  o 
e  >  u 


•*4  U 
4-  X  9 
O  4-  3  -Q 


'  tfl  O  I 

!  4)  9  P 

L.S  |° 


M  ■*  TJ  O 

c  ■- 

®  e  X 

•  U  to 
C  11  10  L 

5  1  as  ai 


x  •  >»  C 
X  X  TJ  « 

BO  c  3 
0)  X  c 
-*  B  ta  o 


d  a  n  u 

X  4-1  4)  3 

M  £  L 
a>  x  x 
>  X  (0 

a  u  4-i  c 

4)  <8  O  O 


X  4-  «  (a  C 


U  4)  4)  U  «  « 


-  X 
‘  *0  . 

a 


X  «  ®  U 
C  X  ft.  -w  o 


5  i 


-S 


.  S  XI  £  £  c 


x  o  x  o 


O  ®  X  O  >N  «  4) 

)  X  x  u  e  -x  4- 
4->  44  ffl  -H  4-.  o 


2  3  S  - 

U  >  X  >, 

e  TJ 

T>  C  oi  c 

4-1  X  O  to  O 

c  3  e 

oi  w  as  x  - 

6  u  x  fi 

2  U  ®  41 


>»  X  x 
>4  3  to  o 


to*i  a  o  •  4i 

C  O  3  U  c 

O  3  «  Q.  05 

§C  o  e  <0 

4J  41  4)  3  X 

10  X  B0  X 

W  C  «  0)  X 
4)  O  9  C  4J 

•*4  O  >  -44  «  U 

u  o  e  >  a 

(4  c  6  U  B  41 


■.  4-1  O  -4  4>  U 


x  as 
X  O  Q. 
X  41  H 
cl  a.-- 


•'->  4J  a  4j 

1  W  -•  4- 

:  .-4  0 

1  41  4i  9 

X  •  ® 

1  4-1  X  4-1  6 

:  >30 

1  o  o  <0 

4-1  BOX 

j  dec 

)  TJ  -»4  .»4 

j  d  x  *  x 

4  O  ~4  -4  4J 

»  a.  u  e 

4  to  o  x  > 

J  41  (0 

u  4i  4-»  *a 

1  U  TJ  O  d 

to  c  e 

•  °  -5  -■  g 


O  -4  41  41 

TJ  U  4)  X 

x  n  x  4-i 

X  41  4-i 

X  4J  4-1  TJ 

CL  a  o  U  d 

e  3  4)  o  e 

L<  T-,  C  <4-. 

•0  C  9 

O  to  o  X  4-1 

a  -4  o  *1  .h 

ox  o  to 

X  4->  10  X 

•X  4) 

4-1  C  4)  X 

3  O  C  U  X 


U  X  X 
40  O  U 
o  4>  e 
a  a  os 
O  to 

4J  O  4-.  . 

u  o 


>  e  > 

4)  X  O 

to  x  x 

9  a  C 
x  e  o 


■o  u 


1  4)  TJ  3 
>  10  d  U 
41  4)  X 
J  X  CL  to 

U  *J  0)  c 


C  X  . 

O  to  4-1  | 

~4  O 


t>  o 


— ♦  tj  c  e  o  u  to 


e  a 
a 

4)  4) 
U  X 


i-i 

3  «  -H 

to  X  C 


tj  e  i 


•a  e 
-*  x 

3  I- 
O 

> 

4-1  4) 

e  u  • 


:  to  to  "4  x  '4-* 

I  -r*  41  X  u 

U  -4  —01 

i  to  o  e  -  to  > 

■  u  e  4-i  to  e  o 

o  dee 
I  tl  O  4)  41  U  to 

•  o  o  e  u  «  h 

:  v  -o  c  e  —  x 

•  to  O  4-1 

X  14  9  X 

L.  3  .H  w  -*j  d 

3  O  >  O  3  U 

O  X  C  X  O  3 

4-  B  41  4->  tO  4-1 


X  9  40  TJ 


40  4-1  CD 

d  X  e 

40  > 


->  41  >  x 

1  fr-  T3  i-i  '*-< 


i  to  <*■>  40  e 

I  4)  -4  <4- 

•H  tO  d 

i  u  d  o  e 

I  O  O  H 

40-4  44 

41  4-i  3 

U  ■  O 

e  4)  e  x 


i  4-1  T3  01  ' 

I  to  ^  X 


-4  x  d  . 
•0  u  — • 

41  O  E 


T>  T3 
01  41 
>  V 

1  S 


>  X  X  t 
1  X  X  J 
1  CL  CL 


X  X  40  40 
I  T5  T3  O  O 

13  3  CL  CL  -* 

4-1  4->  O  O  B 

I  10  to  4-1  4-1  X 


V  X 
>  *0 
a  —4 
E 


4J  X  «  4J 
O  O  4-1  to 

e  u  x 

O  CL  3  a 
t-  cr 
cl  4i  e 
40  41  X 

4i  «  e  4J 
x  d  o 
•H  o  u 

T3  B  4)  4) 
4-4  U  X  > 
3  t5  41 
O  ■o  Li 
>  4)  -4  ® 

U  3  X 

d  e  o  > 
o  o 

•44  4)  tJ 

(0  U  4-1  V 

o  «  »  > 
u  x  o  o 
»  -u  o  6 


X 

4-1  4J  4) 

e  >  a 

X  W  1)  TJ 

•*»  O  -  if  c 

V  M  ■- 
C  C  01  3 

O  40  X  O 
•4.4  O  H  U 
to  (0  — l  O 
O  41  ft.  *0 

u  -o  e  d  u 

4)  41—41 

41  X 

«*-  x  4>  e  e 

o  4J  X  L.  3 


q  -  41  Oi  4-1 

e  4i  >  4-i  c 
b  -i  e  e  3 

nr.! 

4-1  X  O  40 

a>  —  c  ai 

41  X  -4  x 
o  L>  3  o  4-1 
3  0  d 
TS  !l  U  V  *1 
4)  OS  — 
U  •  X  E 

03  0  4-1  -44 

o  e  4J  -4  -4 
4-1  U  —  — 


TS  U  01  to 

B  B  40  B 

Sue 
a  c  x  - 

10  .44  O  • 

4-i  d  e  3 
u  «o  u  to  . 

o  —  TJ 

L  U  (0 
W-  41  X  OS 
OS  TJ  d  u 

e  3 

4)  TJ  CO 

x  o  u  e 

O  O  41  • 

*D  40  S 

—  U 

3  XT)  41 

o  x  e  to 
3  0  3 

u  u 

V  3  O 

u  o  u  to  • 

a>  o  4)  — 

X  O  *J  B 


3  u  *3  S 
S  Si  3  *§ 


i  u  u  e  . 

'5tS  S  i- 


4-1  4)  3  —  4J 

d  x  u  c>.  e 

B  4J  —  X 


x  e  e  e  e  c  u 


4-  4)  4)  4)  4- 

O  4J  X  4J 

—  H  —  to  . 


4->  41  TJ  >4-  g  1*4 

e  to  ®  o  tj  e 
o  V  C  *n  c 


E  O  . 
o  e  in 

u  x 


5  8 


i  e  -h  4<  ^ 


e  x 

4>  TJ 
4-1  U  3 

e  e  x  t 

f  x"L- 
^  e  .44  o  o  e 


d  e  u  o  4J  « 
-4  o  a.  c  u 


3- L»dadd3®« 

4- i  to  eo«-tox*u 


u  tj  x  -ex 


x  x  ■*>  o.  4i  3 


tj  *  tj  a  x  • 


«  4J  d  O  U  40 


to  d 
—  ®  to 
X  44 
X  X  u 

;  e  o 
ix  -  x 

X  X 

e  ^ 
x  x  c 


3  x 
d  •  x  e 
e  u  to  tj 


C  U  3  O 
9  V 
41  40  —  4) 
3  C  x  > 
X  o  U  .44 

e  -4  e  x 
x  x  cl 


oe  x  x  ® 


U  X  TJ 
®  O  3  • 
-*  X  M 

«  40  «  e 

to  c  x 


41  TJ  4)  B  -4  . 


«  d  to  X 
dees 
®  tj  d  < 

X  ®  « 

e  «  x  x 
a  >  c  x 

e  e 


& - 


^  i 

C  X 


®  to 
01  X  TJ  c 

xx  ®  e 
x  -X  «  .X  x 
3  U  X  x 
X  «  x 
u  3  ® 

.44  .  40  U 

— '  W  to  C  Q 

x  >*  e  -x  e 

e  e  «  » 


^  ® 


O  X 

>*  X 


X  U  X  X  O 


§  uw 


X  o  x  d  c  c  x 

to  x  d  x 


e  3  o 

«  B  U 

use 


T3  X  C  *0 
«  O  « 
9  TJ  x  x 
C  C  X  O 

e  e  d 
•  o 
x  •  .x  (4 


•  u  3  u  e 

•  -  -  X  ® 

X 


06  9  X 
X  X 
x  X  t 


O  9  > 

CL  C.-X  . 

O  O  9 
U  U  _  _ 
X  9  9  .X 


X  X 

i  e  x  . 

3  ‘ 


X  u  9  X  X 


x  e  «  u 


X  9 

C  X 

9  X 


u  e  a  ®  -x  ®  ® 


9  9  IX  o  e 


g  x  TJ 
>»TJ 


l 


M  O 
®  e  x 
to  C 

3  C  U 
9  9 

SX  x 

d  c 
e  ® 

9  O 
to  9 
3  >  « 

e  x  c 

0  9  0- 
9  U  .X 

A  9  X 

u  e  • 


9  o 

!  S’ « 


•  X  9 

5?* 


u  x  O  «  >s 


d  -x  .  « 
O  U  3 
■x  x  9 

x  e  x  u 
e  x  d 
x  x  ®  a 
-x  cj  e 

e  tj  ® 

x  c  •  u 

«  e  d  e 

c  o  w 

•X  -  .X  >, 

9  X  TJ 

x  •  e  3 

u  m  u  x 
e  03  9  • 

—  *  ^  x 

-H  u  o 

•x  U  9 
6  o  X  u 
6u  X 


ex® 
x  cm 

—  «  c  b 

g.2  2® 

C  9  9 

e  o  c  o 

u  9  .X  U 
xU  O 
TJ  X 
9  9  ® 

X  X  X  U 
X  X  —4  -X 

■  I  •* 

S  S  E  JJ 

X  X  u 
x  mo 
M  -x  x 
-  9  U 
X  -o  9  TJ  , 
x  -X  x  C 
-4  B  —  e 


•3  W  w 

fi 


-4  .X  g  - 

•x  to  B  3 
3  CO 
u  e  3 

U  .X  u 
®  x  x  to 
x  -x  e 

E  o  9  C 
9  9  X  C 
U  CL  X  9 

9  st  x 
O  U  c 
•o  o  e 

x  C  x 
o  e  x 

«  c  c  e 

C  o  o  m 
9  -x  -x  C 

x  x  e 

«  m  e  u 

X  U  U  X 
x  O  O 

—  e 

X  44 

e  u  u  o 
o  3  x 

®  x  O  X 


*  S£  0 
1  S-  ? 


u  tn  *x 
x  g 
c  >.  to 
9  -*  C 
O  4)  B 

e  xu 

-  £  3-  ■ 

»  X  -X  4) 

9  XX 
>  u  O  X  . 
•x  O  U 
X  x  CL  «  . 
e  cl-x 

63*9 

9  O  CO  c 


B  9  C 
TJ  U  O 
c  m  -x 
9  9  X 


to  e 
c  e  u 
9X3 


•x  TJ  >»  X 


9  X 


•  3  9  O 
X  X  5  x 
o  m  x  m 


x  ^ 
3 

C  X 


9  9  9  3 
0-4X0 

®  cd  m  oi 


®  m 

§0  - 

TJ  X  8 
C  .x  .x 
BOX 


e  -  x 
®  e 

XX  U 

cm® 


e  -x  » 
e  u  m 
•0-400 
c  x  m  1 

•X  41  O  -4 
X  A  9  X 
•x  44 
CO  TJ  >s 
-4  X  > 

9  3  -x  B 

woe® 

9  3  W  X  . 
X  c 
x  co  e  9 
mux 
X  c  X  H  • 

o  c 

9  9 

®  x  m  •  • 
C  C  O  to 

o  e  x  ® 

X  u 
xu  o 
o  3  x  e 
o  o 

XX  O 
CL  9  0 
9  9  C  i® 
o  10  O 
CO  X 
O  X  X  3 
O  x  o  O 
e  x 

%  !“• 

XX 


tj  3  e 
C  9 
3  TJ  C 


X  C 
x  3  9 
O  O  X 


:^SS 


'  ®  X  X  . 
1  I*.  H 


X  c  x  X  • 


9  9  . 

x  a.  1 

x  o  1 


1- 


1  4^  U  U 
O  <  x  C 


3-50 


•  e  ®  m  x 


u  x 

e  x 

a  u 


.44  •  9 

®  e  o 
o  41  e 

9  u  -4 

u  m  cl 


••4  -44  >,0 

X  x  co  o 

e  i  u  °- : 

®  e  n 

X  TJ 
o  m  k  . 
«  K  X  • 


?  8 


O' 


L 


j 


^  4)  W  0  0  « 

C  X  T3 

0  +i  L.  C  X  < 

X  O  0  ' 

X  w  £>  JZ 

-.4  -  0  X  i 

g  X  L,  T3  i 

0  0  V  e  u 

C  X  X  41  0 

o  a.  £  . 

Li  0  V  x 

*J  r  £  ^3  0 

c  5  x 

0  0  0  3  ■ 


0  0  03  0 

X  T3  U  0 

X  U  3  U  > 

O  X  X  0  — 

X  X  O  —  0 

x  0  E  g  | 

o  x  x  x  0 


X  C  X  3 

U  x  X  x  o 

0  —  ox 

GU  0  3  0 

0  0 
0  U  M  U  u 
3  C  3  60 

-  to  O  X  C 

U  X  X  O  .H 

0  <x  0  3  X 

>  X  b  *> 
0  x  -4  X 
2  y  —  u»  i 

0  -H  o  0 

X  X  O  >v  b 

»  co 

-  «*4  0  X 

0  0  O  O 

••4  0  X  0 

4J  >%  X  X 

41  -4  4J  .4 

L  «  4  )  lu 

0-4  0 

X  0  "4  0 
H  >XTI  U 

•*4  .«4  -«4  0 

0  W  -4  X 
o  0  -4  B 

0  0  0  3 

b  CL  u  C 


0  0  0 
X  <44  b  TJ 

0  u 

X  (4  X  -4 
0  O  X  X 
X  o 
X  *0  0 

c  (4  x 
US  —4  O  X 
X  d-> 

C  0  0  -4 

0  0-0-4 
Ld  Ld  C  0 
0}  0  3 

e  o  x  * 

b  **  3  X 
O  0 

c  o  - 

0  C  X  X 
0  0  — < 
T3  44  0  — 
3  C  X  0 


X  0  X  X 
—  X 

0  X  c  T? 

0  c 
x  b  a  0 
•0  0  0-1 
••4  0  0  1 

X  C  X  U> 

•o 

X  X,  0  Id 
0  *M  0  X 
OCX 


•4  0  0  0 

0  X  X  b 
X  U  X  X  3 
CO  O  X 
0  0  0  O 

L-  C  0  b  3 

•0  5  O  x  L 

•4  o  --  *j  *J 
£  T3  O  0  0 


X  ■o  W 

0  0  b  . 
O  O  0  O 
0  3  b 

x  -O  0  - 

C  -O  0  0 

0  td  U  O  C 

0  .«4  .w4  O  ■ 

0  X  0  4-  -4 
U  X  x  x 

a  0  00 

x  c  u  o 

M  4J  0  *J.H 


M  *J  -4  *J  I 

Ey  *•  o  0 
0  C  XI 

x  a.  0  o  x  .. 

E  4J  c 

0  .44  O  0  0J  d 

x  a  c  i 

£  U  (A  0  J 
O  C  T>  4 

4'n  O  C  W 
3  0  -4  0  X1 
O  6  «  4  J  | 

X  —  X  Ld  M 

0  0  -4  0  td  : 

-•30' 
x  0  o  i 

U  X  o  S  0 
0  0  9)1 

Id  o  0  Id  0  I 

0  x  x  VU  x 


Xx  #0  x 
0  <J  X  c  "4 

Id  0  o  X  -4 

0  CL  0  X-4  , 
O  X  CL  0  X 

-4  0  X  X  -4 


X  Id  x  0  u 

H  0  0  b  0 

>-430. 
0  3  (A  td 

3  CL  0  o 

S  8. 1 5  . 


I  X  Id  -d  0  V) 

I  -4  O  E  td  C  , 

■4  *n  0  o 

l  U  0  0  X  -4 

L  0  E  X  X  X 

>  e  x  0 

:  -4  0  -  u 

.  td  £  4J  X  0  ■ 

)  a  x  0  —  cl 

x  c  o 

0  c  3  •- 

C  "4  0  td  • 

■  O  3x0 

I  O  X  o  U  X 

)  3  C  0  x 

I  0  CL  U  0 

'  X  X 

U  -4  a  44  X  , 

-•-•W3C 
I  —4  —  X  0  ’ 

1-4  3  0  1  . 

:  3  x  -  S. 

»  x  -4  o 

>  #0  0  0  0  X 

c  X  td  o  a. 

I  -x  x  «  o  6 

lb  X  -•  0  • 


O  C  0  X 
0  -d  Lj 
X  0  b 

o  o  o 

—  0  X  X 

|.i;  «  « 

0  X  X 


•  0  Ld  0 

b  X  0  o  0 

0  X  o  O  X 


0  0X0 
X  x  E  -4 
•  3  3  X 

O  0  C  0 
3  X 

C  0  0  . 
0  0  X  X 
x  o  X  X 

a  -4 

0  0X0 
0  0  0  X 
CL  td  X 

X  0 
Ox  > 
4-1  0  C  -4 

y  0  x 
x  o  >  0  • 


>  0  c 

40  X  0  0  X 

i  C  0  X 
I  O  X  x  b 

4  0  1-  to  • 


>  0  b  (A  0  b 

X  O  C  -4 

?  x  x  O  0  X 

)  y  x  x 

4  *0  0  X  X 

d  c  b  L  o  0 

i  x  X  Ox  O 

L  b  C  CL  3  O 

3  0  Ox 
J  y  0  3 

:  u  0 

i  O  E  0  60  E 

U1  0  3  C  O 

d  <M  X  o  -4  W 

0  0  U  Ld 


0  y  3  n 
a  0  o 

*•  {LI  L 
y  0  x 
-4  O  b 
44  Ld  -X 
C  CL  0  0 


0  0W 
3  td  O  TJ 
0  CL  0 
•  X  >. 
C  X  0  o 
3  W  — 
#0  0  0  0- 
0  C  X  E  . 
X  •  X  0 


0  b  .  o 

i  0  b  X 

0^03 


x  X  0  *  x 

y  0  x  «  m 

0  n  «  x 


b  O  0  b 
I  0  O  0  0 

:  x  x  x  > 


•  b  0  3 

O  b  •  «o  o 

x  x  m  x 

©  •  C 

fb  3  <4  • 

0  0  0 

®  b  3 

■->  0  O  T>  b 

0  0  X 

M  0  X  SK 

X  b  C  r 


«  e  ® 

x  X  b 
x  0  0 
x  o  X 

3.2  S  - 

"2  8* 


0  0  X 
X  0 

X  X  C 
0  0X0 

XX  CL 
X  C  CL 
0  N  0 
-  >  H  X 

©  X  X  4J 


0  0  X  X  • 

0X000 

y  x  0  3  b 

3  X  t  0  X 

O  g  x  0  X 

Co  -  X 

•  •  2 

-  0x0 

b  X  >  X 

0  0  0  X0 

XX  ®  b 
0  3  0  0  0 

5  S.X 

£x3 

X  x  3  X  X 
X  0 

O  b  b  0 

x  y  o  x  x 

0  -x  0  Ld 


IP]3 

O  x  0 

■  b  •  0 

f  • 

X  0  X  y 
X  X  o  x 
0  X  >  X 

b  0  0  O 


X  O  ®  C 

x  a  c  a 

°  ti  8  a 
C  x  U  C 
0  3  0  0 
x  5  0 

x  3  0 

b  O  0 

o  0  e  x 

pi 

C  X  b  X 

5*  -i 

b  X  « 

0  0X0 
0  x  X  C 

x  5 

1  •£ 

Id  X  O.X 

5  8xs 

41  ?w 

X  C  •  X  i 

0  x  a.  o  x 
#  0  o  e  x 
0  b  b  o  x 
X  O  CL  CL  X 


X  0 

®  X  y 
X  x  x  x 
XX  X 
X  0  0  1 

S  3X  | 

0X0 
W  b  O  T3 
Ld  0  x 
0  X  X  - 
x  H  3  0 
0  b 

b  -0 
.  a >  x 
^  g  x  H 
0  0  x 
0X0 

■o  0 

x  >*X  0 
—4  0  *X  0 
«  e  b 
0  0  0 
0  X  c 
X  X  0  c 
x  b  O 
xxx 
•6  O  0 
C  0  0 

x  e  x  x 

x  o  x  5 

0  x 

O  X  X  0 

X  0  0  x 

V  L  X 

c  e  tj 
•4  a.  ®  c 

w  o  >*  x 

o 

2  -  IS 

**5-  e 


X  X  K  X 

*  0  x  fl 

©  3  0  - 
c  XX 
x  0  y 

i:I? 

C  O 
3  b  0 
O  CL  X 


b  X  0 
X  C  X 
n  0  x  • 
C  0 
O  g  ©  0 
C  E  T>  U 


»  a  o  0 

b  b  X 

0  >s  CL  X 

2  5..  c 

L  B  to  - 


x  <  m  Ld 

x  Ld  0 

0  0  3  *0 

X  o  c 

0X03 


6  -  C  0 
X  C  0  X 
C  O 


l>*«o  — 

'  X  Id  O  T> 
I  x  O  x 


13  o  w  u 

:  b  Ld  a  0 

>  0  0  CL  O  b 

X  T3  a  3 

B  X  Id  4-1  X 

I  0  0  b  0 

i  U  X  0  0 

d  OCx  >  •*. 

1  x  1-t  X  0 

0  C  0 

J  x  X  0  > 

)  0  •  X  X 

J  X  0  id  3  x 

>  X  0  o  •  . 

>  X  0  x  0  x 

I  0  Ld  o  0 

X  0  >»  C  0> 

d  i  -4«0 

)  | 

*0  C  U  X 

!  2  S  3  S  g 

•  X  0  x  b 

I  0  b  O  3 

I  *0  Ld  CL  x  4-1 

C  X  o  0 

i  X  -  >  c 

J  X>  TJ  C  0 

•  3  b  O  0 

|  «4  -4  .<4  OX 

»  y  X  x  x  jo  ■ 

:  c  0  0 

»  x  x  4>  c  3 

I  C  0  O  x 

>  l  0  BO  x  0 

:  X  0  4J  >  ' 

i  g  u  >  e 

BO  0  0 

i  x  a.  0  x  td 

:  c  B  x  c  o 


0  X  T3 
X  X  0  • 

U  0  c 
0  C  ®  O 
CL  X  0  x 
b  x 
bO  0 
O  0  b  X 
>  O  0 

cl  -  S' 

O  0  0  > 
x  td  0 
X  ©  x 
3  0  b  0 
X  Ld  X  td 
X  0  3 

X  10  X 

U  X  C  0 
X  0  X  C 
3  X  X 
0  x  C  X 
0  X 
b  0  X  •- 

o  0  a  3 


0X^o  | 
g  «  O  X(4 

x  5  e  x 

c  0  x  • 

0  0X00 
0X00 
XU  o  > 

x  c  cl  a  x 

§00  0 
3  0  0  0 
w  — •  JC  C  E 


0  E 

0  O  0 

b  Ld  3 
O  L*  0  0 
X  X  0 

e  x  - 

0  0 

3  X  >»  C 
x  ^  a 

T3 

C  C  ^  x 
0  O  0  O 
X  c 
*  0  X 
0  44  .*4  to 

o  o  E  x 

C  0  0 


X  0  O  0 
0  X  >  X 

0  C  C 
b  X  x  0 

y  o 

X  0 
0  -XX 
X  V  «0  X 
X  b  X 

O  6  X 


>  O  b  x  44 

-4©  e 
x  (0  X  0  o 

9  C  X  Ld  Ld 

b  O  0  0  X 

0  O  0  X 

c  x  c 

WOT? 
0  C  X  .d4  0 


0  X  O  b  O 

E  0  0  0  x 

X  X  C 

C  X  *0  C  E 

0  X  0  b 

E  0  0  0 

0  0  0  Ld  x 

#0X00 

Ld  0  0  O 

0  >.  0  O  TJ 

x  0  -d  c 

3  U 

10X00 
0  X  o  b 

x  x  ■-  #0  0 

x  X  0 

x  x  2  0  > 

T?  3  X  x 

—  00X0 

X  X  o  0 

3  0  C  O  H 

0X0 

x  0  x  C  X 

Ob  —  X 

3  C 

>*  X  O  X  X 

X  0  .dd  0  -M 

0  0  0  10 


o  o  x 

X  c  0  - 

0  X  0 
3  -XX 
x  O  x 

y  0  c  0 

X  C  0 

0  —  — •  0 

§x  > 
9  x 
X  X  x  0 
x  0  o  o 
0  0 
c  0  b  1- 

x  -  >»  0 

x  0  o  X 
X  3  c  X 

3  0 

x  3  C 
x  ®  c r  x 
0X0 
#0  X  Id  - 


0  >*  o  o  < 

>  0  X  C  TJ 
M  «  0  < 

0  T)  —  J 

0  0  x  #0 

0  X  X  3  C  T 

-  P  -  S  2  ■ 

0  0  < 

u  ■  —  >,  x  ; 

0  0  $0 

X  0  0  X  #0  1 

P  b  —  x 


C  TJ  3 
0  V  0  O 

—  O  U  <J 
X  -4 

0  >  0  <x 
0X0 

r 


3-51 


An  important  point  to  sake  is  the  last  bullet,  which  is--that  In  the  case  of  problems  that  may  come  from  harmonics,  the  radar 

although  there  would  be  a  loss  in  that  farm  income,  the  employee  wages  will  avoid  those  lines  of  frequencies  that  could  cause  that 

would  exceed  that  income.  In  other  words,  there's  a  net  benefit  to  the  interference.  The  radar  is  programmed  to  lock  out  and  not  transmit  on 
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Colonel  Lee :  I*d  like  to  have  Or.  Guttrich  answer  that.  Or.  selected,  would  there  be  a  possibility  of  a  health  study  being  con- 
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Conrovf  would  point  to  the  south,  but  in  your  diasraa  up  there,  it  would 

’  actually  show  that  if  we  were  to  the  east  or  west  of  your  trans»ittin& 
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notification  in  advance  that  there  would  be  a  limit.  I’m  here  and  I've 

Another  caaa,  one  which  I  peraonally  have  worked  with,  deals  with  prepared  this  material.  I’ve  spent  a  lot  of  time  just  to  make  this 

electricity  that  is  in  the  earth,  it  deals  with  the  concept  of  shock  presentation, 

affect.  The  farmers— the  dairy  farmers  throughout  the  country  and  I 
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Hr.  Cltilfe&Eg.  I  heve  been  involved  in  these  hearings  on  your  side  Soectstor:  For  the  record.  Colonel  Clarke,  how  come  your  so-called 

of  the  fence.  It  is  not  appropriate  for  you,  in  all  respect,  as  a  judge  experts  get  all  the  time  they  want  to  here  and  our  experts  cmn’t  get 

to  limit  debate  and  limit  dlecussion  especially  since  there  was  no  ltT  We  might  ss  weli  cali  jt  off  then. 
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Wr».  Tfltr:  Oppetltion  to  the  Over-The-Horizon  Beckscetter 
radar  site.  I'a  Joanne  Trltz  near  the  southeast  site.  Having  lived 
in  Leona rdsvllle  Tovnahlp  for  21  years,  raised  seven  children,  I  feel 


The  proposed  rsdsr  site  would  put  an  end  to  that  lifetime  dream  Lt .  Col.  Clarke:  Thank  you,  Mr.  Tritz.  Mr.  Baxter  and  after,  Mr. 

of  three  generations-  The  grandchildren,  though  young,  have  already  Dean  Holtz.  Mr.  Baxter? 
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3.2.2  Submitted  Materials 


Materials  were  received  from: 

James  Conroy 
Duane  A.  Dahlberg 

Gene  Berger,  Chairman,  Redpath  Township,  Norcross,  MN 

Lorine  Raddatz 

Warren  Raddatz 

Virgil  Raddatz 

Shirley  Tritz 

Dean  Holtz,  Tenney,  Mil 

George  Duckwitz,  Jr.,  Holloway,  MM 

Joann  Conroy 

Bruce  Conroy,  Dumont,  MM 
Alice  M.  Fridgen,  Dumont,  MN 
Marilyn  Mathias,  Wheaton,  MM 

Frederick  G.  and  Luella  E.  Joos,  Washington,  IL 
Sharyl  (Peterson)  Fischer,  Brooklyn  Park,  MM 
Wanda  Berger 

James  and  Shirley  Krenz,  Wheaton,  MM 
Douglas  E.  Frisch,  Mayor,  Dumont,  MN 

Petitions  from  the  following  townships  were  submitted:  Parnell, 
Taylor,  Redpath,  Tara,  Croke,  Campbell,  Leonardsville,  Walls,  Tintah, 
Clifton,  and  Monson. 
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This  would  destroy  many  families  way  ot  M f e 


T«.n.hln.  «.  y  Sturf.  C0N1ENTS  ON  THE  0E1S  FOR  THE  PROPOSED  CENTRAL  OVER-THE-HORIZON 

Tonnahlpi  S.W.  3tudj  31t*  BACKSCATTER  (OTH-B)  RADAR  SVSTEH 


Through  an  extensive  research  effort  of  working  with  the  farmers  on 
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of  the  antropogenic  Olfs  are  in  so m  case*  ailllons  of  tiaes  higher  than  leadl,,9  the  "ay  t0  a  new  “"d  "°re  for  messing  DtF 
natural  backgrounds.  As  a  consequence  providing  a  proper  laboratory  I  10 J  effects.  1  wl II  only  naae  three  all  of  uhoa  are  controversial  as  are 
condition  uith  only  natural  background  EMF’s  present  is  nearly  a11  “h0  pave  0,6  My  t0  discover*;  The>  4re  0r-  Robert  Becker  "e^4' 


o 
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Nordenstroa  discusses  the  possible  rote  of  biological  closed 


o 

o 
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Mould  be  impossible.  To  determine  tbe  rectification  potential  is 
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o- 

o 


l/t  H-  T3  </»  to  u 


»,  C  <13  O  O 


.c  aj  -»  .c  u  <*-  <o 


only  be  assessed  through  an  open  acknowledgement  of  a  umber  of 
interaction  mechanisms  which  have  potential  for  causing  biological  and 


aHect  as  well  the  numerous  other  farm  families 


bought  to  locating 


At  a  spec\al  township  meeting  of  the  Township  of 
Redpath  held  on  April  21.  1966.  the  following  resolution 
was  adopted! 
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mile  of  Leonardo!  J]e  Twp. ,  i there  Dads’  farm  ts  located,  the  site 
mould  displace  ten  (lOj  /antltes,  to  soy  nothtnp  of  the  htred 
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the  future  of  such  a  systea  when  the  government  Is  already  testing  planes 
able  to  go  undetected  by  these  radar  systeas.  With  the  obvious  of 


We  aust  also  conclder  the  loss  In  crop  revenue  and  what  this  loss  In 
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Statement  by  Zldren  Lichtsinn 
Box  305 

■Vheaton,  Hi.  56296 


563-8675 
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*h  /.r< 


thn  tmdorai^Kd,  rssldsnts  and/or  landoanara 
tMshlp,  tnnrorao  County,  Miras sot*.  strra«ly  oppose 


•  t'C 


*»i  tha  undaraignad ,  raaidanta  and/or  landownara  in 
tmmahip,  Travaraa  County,  Mimtaaota,  strongly  oppoaa  tha  OTH-B 
( Orar-Tba-Horiaan  Baokacattar)  radar  tranaaittar  propoaad  for  this 


WALLS  TOWNSHIP 


Wo.  tho  imdinl0)M,  residents  and/or  landowners  la  Clifton 
foonahip,  Trsvsrso  County,  Minnesota,  strongly  appoao  the  OTM-1 
(Oror-Tho-Horisan  Baokacattor)  radar  t  ran  awl  t  tar  proposed  for  this 


undlfilfRid t  rtlidintl  WUi/or  lindowntrs  lri  gt  the  annual  township  meeting  of  the  Town  of  Clifton,  held  on  the  above 

Township •  fritirtt  County*  Nlmesotti  strongly  oppose  the  WH-B  date,  the  following  resolution  was  presented  and  adopted: 
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Match  U,  1986 

We ,  the  undersigned,  residents  end/or  landowners  in  HONSON 

*.  the  annual  tmnahip  Matins  of  the  Town  of  ciKcon,  haid  on  tha  above  Township ,  Traverse  County,  Minnesota,  strongly  oppose  the  OTH-B 

tha  foiiovine  raaoiudon  uaa  prasantad  and  adopted:  ( Over-f  he-Horiton  Backscatter)  radar  transmitter  proposed  for  this 
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located  nur  Moscow,  Main*,  with  Ulna  antaamaa.  Each  of  tha  antennas  That  system  ia  now  in  testing.  The  performance  indicataa  that  it 
la  paired  with  a  similar  receive  antenna  at  tha  receive  aite.  In  thia  is  accomplishing  what  it  waa  designed  to  do.  And  on  that  basis,  we  an 
concept  photo,  the  transact  sites  are  shaded  in  red-- tha  receive  sites  continuing  to  proceed  with  the  remainder  of  the  OTH  system. 
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n  tha  cue  of  birds  of  course,  you  know  the  central  flyway  is  a  That's  a  fraction  of  the  total  amount  of  money  that  is  being  spent  to 
route  in  lorth  America.  The  grain  fields  as  well  as  the  wetlands  construct  this  system.  But  when  you  look  at  the  breakout  of  the  amoui 
tractors  to  these  birds,  and  from  the  habitat  point  of  view,  the  of  money  typically  spent  by  the  subcontractor  in  the  cosnunity,  that 
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Lt.  Col.  Clarke:  Mr#.  Cavanaugh T  C-a-v-a-n-a-u-g-h.  Mr#.  the  transmit  and  receive  site#,  we  had  those  communities  very  openly  and 

Cavanaugh,  did  you  want  me  to  read  the  quaationf  VtfitJttmt?  ue--end  to  a  certain  extant,  competing  to  try  to  have  the 

system  located  there. 
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U»  usually  operate.  And  we  have  to,  by  law,  give  you  90  days  terms  under  which  that  antenna  structure  will  be  taken  down  and  the 

notice  to  get  off  the  land.  But  negotiations  would  be  started  well  in  buildings  removed— it  might  be  possible  that  the  landowner  would  be 
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Lt.  Col.  Clarke:  Ladies  and  gentlemen,  I’d  like  to  remind  you 

Lt.  Col.  Clarke:  Did  you  have  a  follox-upt  again.  Please  remember  again  that  you  have  until  6  October  ’86  to 
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potential  losses  for  us. 

To  add  to  this  arguaent  Is  not  only  the  personal  aspect  but  what  Is 
the  future  of  such  a  systea  ahen  the  government  Is  already  testing  planes 
able  to  go  undetected  by  these  radar  systems.  With  the  obvious  Tact  of 
confidential  aaterlal  escaping  Into  the  eneolee'  hand  hoe  long  until 


3-170 


3-171 


a  » 


8  ’  £ 

n  w  c 

*  g  ° 


3  Oc^ 


2  &  a 

^  j  u 

8  *3  3 


2  »  “ 
-  1  I 


•  M  • 

M  *3  U 

“  S  5 

JS  “  3 

3  i  1 

wuu 

1  5  r 

-  8  3 

2  “  S 

=  i  S 


i !  ] 

8  3  • 


1  5-  3 

i 


-l.3 


«  :  « 
I  I  4 


«  c 

c  C  0 

^  s 

s  3  I 

>  w 

■— *  M 

«  W  « 

W  U  X 

2  |  S 

S  JT  2 


;  ?  2  i 

\  :  I  ; 

Mil 


3-172 


3-173 


1  3 

J  |  1  3 
t  .  t  ; 
s  3  -  i  l 
1  1  2  *  3 

i  <*  *  A  _ 

£  S>  ■ 

M  O  *» 

e  c  •  ^  J 

5  *  >  « 

«  *»  m 

ils*!' 


1 1  ■? 

H  »*  5 

a  -  £ 

w  8  u 


>/\  C  O  2  • 

«***•<  a  • 

O  U  f* 


«  «  £  * 


ill? 

*2*5 


s  :  i  "  - 

I  >2  •  2 

«  •  t  !  | 


2  S  5,  ^  £  a 

agwl.Co***S 

*  t  i  J  5  ?  J  ?  • 

i  i  s  'i  • 


«  •  2f 

£  £  ■ 

y  «i  «• 

*  9  * 


I ;  *  a  n  1 1 

;  1  j  « 4 !  s  i 

a  S  »|  «  3  ^ 


1 1 1 1 

?  |  5  1 

9  a  m 

M  ■  A 

o  f  2 

P  •  M 

c  44  to 

«  04  a> 

4d  O  H 

J  •  *»  3 

**  "  1 

s  *  .  ; 

«<  a  t 

9  £  <2 

--as 
*  3  !  a 

-  3  I  I 

«»  •  jc 

e  a  *S  ^ 

i  *  2  i 

U  U  4S  ^ 

0  •  *»  o 

>  *»  ** 

o  ♦»  • 

«  i  !  I 

s  .  -  s 

-  a  »  - 

i  -  s  i 

i  H  0  I 

.  j 

u  o  • 


I  •  - 

o  2  § 

•Si 
•  -*  « 
h  £  • 

9  • 


I  Kv 

•  :  \ 
WO  i 


6  I  * 
t  l  - 

2  2  5 

3  c  a 


2  2  2 
M  •  0 

•  «  *£ 
o  •  9 

S  5  5 

v  2  . 


*  5  1 


£32 


‘  2  J  I 

f  H  *»  * 

In* 

-i  a.  S  * 


Cm  Cat* 

a  "  5  o  S 

H  k  |  *  j  { 

■8  2  a  <  5  S 


Q  W  • 

s  1 1 : 3 

0  t  «  o 

fi  •<  a  « 

I  -  1  * 

0*0  xt 

0  M  •  X 

r  1!  i 

3  2  2 


a  C  a 

1  &  5 

i  o  • 


S  S  » 


*J  -H 
tO  *H 

f  » 


«  o  o 
a  *j 
wee 

u  o  -H 


u  6 
®  3  *J 
U  C  W 


U  4J 
O  41  O 
X  ®  M> 
»  f 


3  > 

c  ^  *  * 

l  O  £  £ 
®  *J 

5  tS- 

O  3 
4J  *OTJ  O 

e  f 


UH  o  4J  •  • 

-t  0 

-*->  -  to  o  to  x 
C  ®  C  +i  -H 
“  S  H  ®  O  « 

c  ®  ** 

O  *M 

_ _  **  e 

O  o  a  o  f  ®  * 


«  u 

■Of®. 

e  -«->  u 

•H 

O  -U  *J 

“iJS 


i  t 


-  C  < 
to  m 
00  o 
c 

•H  o  cl 

«n  *»  3 


u  «  3 
f  *5  f 
u  »** 

•H  4>  f 


u  3  O 

5  &** 

«2<hO 

O 


■H  ®  3  - 

cl  ®  e*  *> 

0-099 

•  U  f 

O.  ®  <*4  4J 

*  o 

a>  -h  4J 
M  4J  *D  3 
■  r4  0  «  O 

c  f  u  f 

tO  *>  9 

O  « 

O  O  >  f 


3lS 

•  +> 


.  e- 


•HO  ® 

+>  +i  •  H 

W  V  CL 
®  ►»  B  O 
3  ft*  -H  ® 
o*  v  a. 


3-176 


in  the  back  of  the  room  as  wall.  And  finally  last,  but  not  least,  we 
then  snve  to  enother  subject.  That's  the  importance  again  of  your  have  Jin  Bugge,  who's  the  Mayor,  and  probably  someone  that  ell  of  you 
filling  out  the  coaaaent  card  and  checking  the  particular  category  for  know,  of  Hillsboro.  Jin,  it's  good  to  have  you  with  us. 
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vessels  to  be  able  to  launch  sea  launched  cruise  missiles  from  either 

If  I  ware  to  taka  the  OTH  system  out  in  the  Bast  and  West  Coast,  eMt*  weat  or  fro®  th*  aou them  coastline.  So  an  added  function  of 

and  extend  that  detection  range  out  to  2,000  statute  miles,  that  Central  Radar  System  is  to  ensure  that  we  have  the  capability  to 

translates  directly  into  warning  time  on  the  order  of  four  to  five  detect  and  track  and  provide  warning  of  those  types  of  threats  as  well. 
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In  addition,  however,  as  we  detect  with  the  OTH  system  from  the 
east  and  west  coast,  we  will  be  operating  out  to  our  maximum  detection 
range.  This  provides  the  opportunity  with  submarines  or  with  other  ship 


Also,  we  need  to  insure  that  these  areas  are  laid  out  in  places  10,000  feet  long  by  2,600  feet  wide,  which  comes  out  again  to  about  600 

where  we  do  not  have  wetlands  or  other  sensitive  areas.  So  those  acres  for  each  sector — a  total  of  2,400  acres  for  the  four  receive 

factors  get  included  as  we  look  at  the  possible  study  areas.  Those  [sectors)  sites.  Depending  again  on  how  the  particular  antenna  sectors 

areas  with  much  more  rugged  topography  are  not  as  desirable  as  those  were  sited,  you  could  have  them  distributed  a6  shown  here,  or  there  are 
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Outside  of  the  exclusion  fence,  the  energy  level  will  be  below  any  As  1  mentioned,  the  East  Coast  and  West  Coast  Systems  are  fixed, 

level  that  could  cause  any  potential  human  health  or  biological  They  established.  In  the  case  of  the  West  Coast  (System),  we've 

problem:.  And  Hr.  John  Hitchell  trill  discuss  that  in  much  more  detail  already  started  construction  on  the  Operations  Center  and  we'll  begin 

and  would  be  prepared  to  answer  any  further  questions  that  you  would  the  site  preparation  for  the  transmit  and  receive  sites  very  shortly. 
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Colon*!  lee:  Dr.  Guttrich,  if  you  would  please  stand?  Dr.  Mr.  Hanson:  1  guess  I  don't  have  a  particular  question  in  mind  but 

Gut t rich  is  an  associate  department  head  from  the  Mitre  Corporation.  I  would  like  to  make  a  comment  that  involves  a  request  of  the  county. 

Dr.  Guttrich  has  been  associated  with  the  OTH  Program  that  the  Air  Force  and  we  have  a  number  of  people.  We  have  several  ( townships  1  counties  in 
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Dr.  Guttrlch:  We  operate  with — we  operate  with  snow  on  the  Heine  Hr.  St  inert:  2 'a  Richard  Stigen.  There's  been  a  lot  of  speculation 

site  and  it  has  not  caused  us  any  difficulties.  I  didn't  realize  we  that  this  land  could  be  used  as  a  waste  dump  for  either  nuclear  waste  or 

were  talking  10  or  12  feet  of  snow.  Ue'll  have  to  exaaine  that,  but  I  chemical  waste  once  the  Air  Force  is  finished  with  it.  Is  there  any 

think  we  can  probably  live  with  it  under  most  conditions.  possibility  or  any  assurance  that  they  won't  be  used  for  thatf 
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Hr.  Keller:  Okay.  Thank  you.  Hr .  Horan :  I'n  Phil  Horan  from  Greenfield  Township  and  in 

peragreph  14  on  the  beck  of  this  paper,  that  was  handed  out  tonight,  it 

Colonel  Bristol:  One  last  chance  for  any  questions  and  we'll  move  talks  about  using  arc  welders.  If  1  was  in  a  hurry  to  go  out  in  the 

into  the  oral  statements  for  the  record.  Starting  with  those  that  have  field  and  don't  call  you  and  fix  a  machine,  what's  going  to  happen? 
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Thank  you,  air.  Wail,  thank  you  very  ouch 
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Hillsboro 


3. A. 2  Briefing  Slides 


OTH-B  RADAR  SYSTEM  COVERAGE 


Environmental  Impact  Analysis  Process 

WHAT:  PROCESS  FOR  ANALYZING  IMPACTS  OF  A  PROPOSED 
ACTION 

WHY:  HELP  DECIDE  WHETHER  AND  HOW  TO  PROCEED 

STEPS:  SCOPING  MEETINGS 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 
PUBLIC  HEARINGS 

FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 
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AFFECTED  ENVIRONMENT 


•  Land  and  Minerals 

•  Water  Resources 

•  Vegetation 

•  Wildlife 

•  Air  Quality 

•  Population 

•  Economy 


•  Housing 

•  Community  Services  and  Facilities 

•  Aesthetics 

•  Cultural  Resources 

•  Electromagnetic  Environment 
(Interference) 

•  Human  Health 
(Radiofrequency  Effects) 


SURVEILLANCE  COVERAGE  WITH  OTH-B  RADAR  SYSTEMS 
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SOVIET  BLACKJACK  MANNED  STRATEGIC  BOMBER 


SOVIET  BEAR  H  BOMBER  AND  AAC  F-15  AIRCRAFT 
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TRANSMIT  ANTENNA  STRUCTURE  SHOWING  BACKSCREEN 
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THREE  SECTORS  AT  RECEIVE  SITE  —  EAST  COAST  RADAR  SYSTEM 
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SECTOR  ONE  AT  RECEIVE  SITE  —  EAST  COAST  RADAR  SYSTEM 


OPERATIONS  CENTER  —  EAST  COAST  RADAR  SYSTEM 
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multipurpose  displat  console 

>209 


_  OPERATIONS  CENTER 


SURVEILLANCE  COVERAGE  WITH  OTH-B  RADAR  SYSTEMS 
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SITE  SEARCH  AREA  FOR  THE  CENTRAL 
RADAR  SYSTEM 


CENTRAL  RADAR  SYSTEM  STUDY  AREAS 
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CRS  Transmit  Site  Alternate  Schematic 


ARTIST'S  CONCEPT  OF  CENTRAL  RADAR  SYSTEM  TRANSMIT  SITE 


CRS  Receive  Site  Schematic 


ARTIST'S  CONCEPT  OF  CENTRAL  RADAR  SYSTEM  RECEIVE  SITE 


SURVEILLANCE  COVERAGE  WITH  OTH-B  RADAR  SYSTEMS 


3.4.3  Submitted  Materials 


Materials  were  submitted  from: 

Hal  Habermann,  Superintendent,  Dakota  Public  School  District  No.  3, 
Hunter ,  ND 

Leo  W.  Gray,  Advisor,  North  Dakota  Township  Officers  Association, 
Hankinson ,  ND 
Gloria  Porter,  Grandin,  ND 

Jeff  0.  Mclnnes,  Chairman  of  the  Board  of  Supervisors,  East  Traill  Soil 
Conservation  District,  Hillsboro,  ND 
T.  J.  and  Esther  Holman,  Clifford,  ND 
David  Holman,  Clifford,  ND 
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The  area  that's  open  to  the  north  is  covered  by  another 

surveillance  system,  and  1*11  show  that  in  another  chart  in  just  a  few  This  is  another  view  of  the  complete  surveillance  system  that  will 

minutes.  be  provided  when  the  OTH  System  is  then  able  to  link  up  with  the  Alaskan 
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This  extends  $5  feet  tell.  And  there's  e  ground  screen  in  front  of  the  Looking  a  little  closer  at  one  of  the  displays,  the  type  of 

antenna  that  extends  750  feet  and  runs  again  the  entire  length  of  the  information  that's  presented  is  shown  in  the  geographic  display  on  the 

antenna  array.  right-hand  6ide--which  shows  that  northeastern  sector.  Looking  a  little 

bit  closer  at  that,  the  New  England  area  is  the  bottom  left-hand 
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for  the  proposed  receive  site.  The  distance  between  the  receive  and  This  is  an  artist’s  concept  of  what  that  might  look  Like  for  th< 
transmit  sites  should  be  no  store  than  ISO  miles,  nautical  miles,  and  four  transmit  antennas  here  in  the  sections  as  they  are  outlined.  1 
needs  to  be  at  least  50  miles.  Because  this  type  of  system,  instead  of  would  like  to  emphasize  that  the  Air  Force  has  the  approval  to  lease 
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Colonel  Lae:  That's  my  understanding.  There  should  he  no  problem. 
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Colonel  Bri.tol:  Th»nk  you,  sir.  Haxt  up  Hr.  Don  franzen.  lifetimes  such  less  than  the  time  they're  still  currently  in  u. 

very  effective- -this  OTH-B  System  can  well  be  effective  20 ,  30 

Hr .  Franz en :  Well,  I'm  just  here  to  learn  as  everyone  else.  This  years. 

is  my  first  experience  in  attending  one  of  these  meetings.  But  I  do 
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Colonel  Lee:  We  don't  have  an  estimate  on- -to  use  your  words- -what  Hr.  Wo lan :  When  the  project  is  funded ,  will  the  funds  for 

the  cost  would  be  to  clean  up  after  the  system  was  no  longer  required.  operation  of  the  radar  site  over  the  20  year  projected  life- -now  I  hear 

The  first  point  is  while  we  talk  to  a  minimum  20  year  time  period,  just  it,B  25- -of  the  project  also  be  funded,  or  do  you  have  to  go  back 

as  we  have  many  other  systems- -including  the  B52  aircraft  that  are  annually  to  get  operation  funds? 

flying  out  of  Grand  Forks  Air  Force  Base  that  were  designated  for 
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on  thi»  side  »r«  having  difficulty  hearing  the  answer!  and  «o  what  I'm 
going  to  aak  the  speaker!  to  do  from  now  on  is  to  do  just  like  I'm  doing 
now.  Come  up  to  the  podium  and  use  this  microphone  and  speak  directly 
into  it,  and  then  perhaps  everyone  will  be  able  to  heer  the  responses  to 
the  individual  questions. 
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bleed  on  a  number  of  article*  he  published  in  the  Hew  York  aree,  I 
believe- -and  a  lot  of  anactodotal  things  in  thare  that  don't  aateh  with 
any  of  tho  sclancs  that's  been  dona  in  thla  fiald. 


In  son©  cases,  there  are  training  programs  that  can  provide  this.  It  makes  pretty  dry  reading  so  I'm  not  going  to  read  all  32  of  the 

We  have  many  instances  of  foreign  countries  where,  as  a  part  of  the  statements  or  paragraphs  or  questions  now,  but  I  would  like  to  maybe 

training  program  itself,  the  contractor  has  trained  f^ople  to  go  ahead  give  you  just  a  brief  overview  of  what* 6  in  general  in  the  packet  that  : 

and  provide  for  the  operation  and  maintenance  of  the  system.  Exactly  want  to  hand  to  the  officers  here  tonight. 
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which  our  organization,  the  South  Dakota  Peace  &  Justice  Center,  any  mention  of  the  construction  or  modification  of  electrical 

endorses  and  wishes  to  formally  submit  to  the  Air  Force  to  be  responded  transmission  lines  needed  to  bring  power  into  the  transmit  site, 

to  in  the  Pinal  Environmental  Impact  Statement.  Depending  on  how  and  where  this  is  done,  it  could  constitute  a 

significant  impact  to  the  environment  or  effective  landowners. 
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■one  of  the — in  looking  et  »one  of  the  poaeible  sources  of  power, 
of  then  did  heve  lines  that  were  et  that  level,  but  as  far  as  our 
requirements,  the  115  will  be  adequate. 


Hr.  Tornuson:  My  name  is  Lsnny  Torguson  and  I  represent  North 

Hanover  Township  and  I've  taken  a  consensus  and  that  they  have  found  no  If  anyone  could  point  out  some  studies  of  some  areas  where  they 

one  that  wants  this  radar  site  on  their  property.  think  something  is--needs  to  be  looked  further,  we  would  be  glad  to 

consider  that.  But  at  this  point  we  do  not  see  any  need  for  further 
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3.5.2  Submitted  Materials 


Materials  were  received  from: 

Tim  Langley,  Watertown,  SD* 

James  Wigdahl,  Langford,  SD 


*This  letter  appears  in  the  Langford,  SD  section,  pp.  3-165  through 
3-167. 
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Rh-l  Box  26 

Langford,  S.D.  57454 
November  19,  1986 

Col.  Jim  Lee 
ESD/SCO 

Hanscom  AED,  MA  01731 
Dear  Colonel  Lee: 

The  Radar  Watchdog  Assn,  has  been  conducting  a  telephone  survey 
of  residents  inside  the  proposed  siting  area  near  Amherst. 

In  Newport  Township  37  of  39  households  were  reached  for  comment, 
and  one  individual  in  each  of  the  37  households  responded  to  the 
following  questions: 

Do  you  want  a  radar  site  in  Newport  Township  ? 

YES  1  NO  35  UNDECIDED  1 

Do  you  want  a  power  line  constructed  in  Newport  Township  to  supply 
electricity  to  the  radar  site  ? 

YES  2  NO  35  UNDECIDED  0 

Do  you  want  to  be  living  near  a  military  facility  ? 

YES  2  NO  35  UNDECIDED  0 

Survey  results  of  Stena,  Weston,  Farnington, Andover  North,  Claremont, 
South  Detroit  and  North  Detroit  will  be  made  available  to  you  as  they 
are  finalized. 

Sincerely: 

Qivrrv&O 

Chairman,  Radar  Watchdog  Assn. 

cc:  Honorable  Thomas  Daschle,  U.S.  Senator,  Aberdeen  S.D. 

Janelle  Toman,  uPI,  Box  1059,  Pierre,  S.D.  57501 
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3.6.1  Tranaccigt  Basically  your  name  and  your  nail  ins  address,  whether  you  wish  to 

ask  a  question — there's  a  block  to  check,  or  whether  you  would  just  like 
The  followins  proceedins  taken  at  a  Matins  of  the  Air  Porce  at  to  ^  oral  statement,  or  submit  a  written  statement. 
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I  don't  know,  but  I  presume  from  tho  nature  of  thla  gathering  The  proposed  action  that  we're  dealing  with  tonight  la  the 

placa,  aa  has  bean  the  case  previously,  that  those  that  have  Bade  this  construction  and  deployment  of  the  Central  Radar  System.  The  Central 

facility  available  would  appreciate  that  you  not  smoke  during  the  course  Radar  System,  in  the  lower  center  area  that's  outlined  here — it's  one 
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Tha  tranralt  antanna  itaalf  is  shown  juat  in  front  of  tha  white  I  This  is  another  picture  of  one  of  those  receive  sectors.  Por  the 

building.  It  runs  the  entire  length  of  that  sector,  about  4.000  fast  II  Central  Radar  Systea  we  would  need  four  sectors  of  land- -each  of  then 

long.  Directly  in  front  of  that  antenna  is  a  ground  screen  that's  very  I  would  be  approximately  10,000  fc  t  long  by  2,600  feet.  That  turns  out 

such  like  a  chicken  wire  aesh,  but  with  the  openings  about  eight  to  ten  U  to  be  approximately  600  acres,  for  a  total  land  requirement  of  about 

inches  square.  I  2,400  acres  for  the  receive  site. 


I  emphasize  the  lack  of  intarfarance  for  the  receive  site.  I  would  Inside  the  Operations  Center,  the  energy  information  sent  back  from 

.  like  to  emphasize  that  While  we  do  have  a  radio  signal  that  is  sent  the  antenna  is  analyzed  by  the  computers  and  brought  out  to  these 

from  the  transmitter  site,  we're  able  to,  with  the  design  of  the  displays.  At  the  displays  there  are  various  military  operators  that 
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At  th«  Operations  Center  for  tbs  Central  Radar  System  there  will  be  the  springtime  that  is  more  serious  in  some  locations  as  others,  result 

about  400  people.  It  would  be  cost  prohibitive  to  try  and  set  up  in  an  identification  of  Blanchard  and  Thief  River  Ralls  as  the 

another  military  installation  to  be  able  to  support  that  large  a  group  environmentally  preferred  receive  study  areas. 


■  X  m 

JZ  X  X 
O  0  X 

a>  .p 
x  o 

®  c  u 

CO  o  o  0 

•  0  x  to 

>  u  0  u 

X  0 

to  ®  X  -4 

c 

T)  -H  B 
C  O  x 
0  La  ax 
o  r»  x 
u  x  e 
«  mm 


mump 
»  c  o 
x  »  o 

o  x  « 

8u  x  0 

i  S  3 

a  x  o  u 
x  a  « 
o  o 

•  x  U 

0  X  X  0 
La  0  X 
0  ©  X  a J 

M  o 

■o  x 

La  0  a  0 

«  ox 

X  O  U  X 

U  4) 

I  f;s 
■•as  8 

0  La  O  O 


§X  «  ©  La 
X  JC  Id  0 

*s-s. 

*  a  x  x 
0  O  0  X 
x  la  u  m 
<M  <14  Ahl 


:  «J?8  . 

•  m  x  -<j 
10  0  0  —4 
I  la  la  x  • 

>  0  0 

«  *8  X 

|  X  -ad 

I  1  *  |  | 

:  x  o  k  e 

>  a  u  0 

X  La 

•  C  •  X  X 
I  0  x 

'X  *  0 
r  x  0  0  x 

ti  wd  41 

I  T8  0  0 
<0X01- 
I  La  X  X  O 
<  la  X 

10  -  X 

«M  0  0  0 
10  0X0 
:  u  n  x  0 

>  a—*  la 

0  c  • 

:  k  o 

l  adda  X 
H  Ofl  T) 

[5  c5  3 

ICO  0 

la  .m 
!  1  3  35 

I  U  A,  la  41 

i  a  !  • 0 

c  O  *4  0 

10  0  X 

I  O  t-  X 
0X0 


0  M  C  C 
U  O  X  0 
0  O  X 
X-a  X  X 


•  x  X  X 

*•0  0  0  0 

:  c  t©x  Id 

>  o  <  x  a 


I  0  La 

:  x  co 

0  O  0 
J  X  X 

:  x  4>o 

6  0  -4  O 

■I  X  La  90  0 
a  o  a  *o  - 

«  b.  o  0  -0 
3  X  X 
:  3  a)  t  a 

«  P  •  0  0 

l  ««  o 

j  C  0  X  0 

141-d  «4l  6 

53  es .  s 

X  0  M  -4 
D  da  O  0 
:  di  4i  « 

J  C  0  0 

0  3  la  3 

:  -i  c  o  o  k 

)  -•  X  O 

0  X  X  La 
:  X  C  3  X  BO 
1  dl  O  X  X 

>  o  «o 

3  1*4  O  -H 

-“a**-  3 

a-  9? " 

j  O  4-4  kH 
■>  x  3  x  -i 
J  al  0  -a  0  0 
3  L-Hal  t 

O  >  *  V 

g  ax  ^  c 

:  v  »  c  9 

J  la  C  X  0 

«  -d  -4  ^ 

:  x  *o  5 
i  x  c  x  ©  i 

§0  3  x  x 

t,  S". 

3  O  da  X 
4alt<  0  O  ai 
j  C  O  I 
J  0  9  Li  9  i 
D  »*1  o  dfl 

0  0  c  X  O  C 

td  0  x  0 
d  AC  La) 

(  (  I  «4  L  l 

:  I-  «  <  o  0 

d  I*  a  © 
5  TJ  0  la 
J  -4  O  X  0 
3-4  41  0 
DOS  CO 
2  0  0  “  O  x 

A  C  C  -*4  X 

•  O  Q  *1-4 

J  0  O  0  X  9 

*  V3  0  0  rf  0 
:  -a  c  0  ^3  o 
■>  «  3  td  0  a 


9 

TJ  x 

JS  59 
**•41  It 

C  X  O  5  9 

-4-4  «  Bfl 
9  la  —» 
La  -4  0  0 
«4l  v«4  C 
0-4  O 

a  b  x  U  o 
a  6  x  o 

•s*  f-S 

xu  5 
X  X  l-  9 
to  0  T8  0 
x  0  «  c  to 
fi  x  x  3  0 

X  0  x  X 

x  c  c 

0X000 
X  X  V  X  > 
X  O  X  TJ 

SX  O  0 

X  ltd 

td  o  c 

X  O  10  X 

h.  C  0  0 


X  XX  0  O 
auk# 
OX  V  9 
O  C  ■  La 

S  3- J  • 

O  o  O  P  0 
o  u 

0  9  U  9 

-  X  O  •  X 

x  x  a  to  i-4 

X  X  U  X 
X  o  X  0  • 

Id  <  0  x 

0  X  0  X 
Id  0  X  X 

U  0  x  * 
o  a  x  0 
X  0  X 

X  0  -  Is 

0X0X0 

C  X  x  X  % 

0  X  X  0 

0  IV 

0  c  X 
x  x  0  9  3 
>00 

9  0  x  k 

X  0  0  0 


*o  ox 
C  0  U  0 
0  X  3  X 


X  O  C 
X  X  to  X 
X  c  0 
C  0  X  0 
5  3  X 

I  c  c  u 
B  x  o  o 
O  X  9  ltd 

o  c  9 
o  u  - 
0  u  a  9 
X  9  x 
X  V8  U  O 

X  X 
X  3  ^  U 

°5SJ 


0  C  u  x 

X  s  X  o 
^  O  U  o 
C  XX 
X  «  0  o 
C  x  0 

X  X  0 
C  OX 
0  0  X  x 
O  X  X 
XX  U 
X  O  O 

x  K  x  it* 

C  X 

to  -  c 

x  v  >4  0 

0  x  X  X 
OCX 

x  a  3 

«  0  9 

8  0X0 

u  u 

„  0  o  3 
9  X  o 
X  x  X  0 
X  9 

X  o  9 
Ud  X  X  3 

o  I  c 

0  I  0 

0  9  0  > 

5*00 

0  u  u 

X  0 

TJ 

•  9  0  9 
to  X  X  3 

C  X  X  C 

9  X  O  X 

9  9  X  C 

0  x  e  o  v 

X  x  X  o 


O  O  0 

0  X  O  X 

U  V  X  • 

x  c  3 

V  O  *d  V  ■ 

X  u  c 

XX  C  3 

X  0  x  o 


0  x  3  . 

U  0  0  X 

c  0 

II  O-d  V 

X  X  a  X  a 

x  a  3 

«  X  0  o  ' 

X  x  k  1 

3  t)  « 

O  0  0  a 

k  0  k  1 

u  x 

X  O  X  X 

0  X  0 

X  X  x 

X  0  O  X 

9 

0X00. 

10*1  B  V 

0X00 

0  C  to  o 

la  3  Id 
O  X 

0  U  •  X 

O  >»  «  - 

x  a  x  c 
o  ax  o 
o  c  x 


k  •  u  (N 

X  0  X 

O  V  V 


X  x  3  X  U  O 

X  §  I  I  ’-O  o  x  3  ■ 

O  O  O  *0  X  «J  X 


0  0  0  i 
0  U  X  X 

1 0  0  X  X 

u 

0  0  O  u 
X  u  X  O 

0  X 

0  X  X 
X  X  O  0 
X  0  O 
•X  C 
U  0  0  - 

O  0  X  c  • 

a  0  x  o 

X  to  X 
t>  3  e 
U  O  x 
3  u  0 
ax  e  - 


:  a  o  t?  x 

I  X  0  -< 

•  OCX  0 

•  x  x  a 


X  0  x 
—  C  0  O 

0  0  U  X  0 

ev  o  t  c 

^  >  X  o 

0  O  X  X  X 
0  X  0t  X 

x  c  0 

x  to  sm  x  u 

o  e  0  x  0 

x  x  dj  a 

0  O  X  x  o 

>  to  (4  k 

x  0 

0  0  XX 

U  -  •  0  X 

0X03 
U  0  0  t-lHd 
XX  O 
0  X  X  0 
X  0  X  c 
X  O  X  o 

0  0  0  X 

X  >  «4d  X 

39  x  u 
B9-0 
X  M  O  9  u 


0  0  0  -5  E 

X  u  x  0  0 
0  0  X  x  X 

ux  ss : 

O  0  X  X  0 

u  TJ  X 

X  0  i 

58.^2 

X  X  at  0  ltd 

_  x  ©  1 


T>  C  X  0 

0X0  u 

C  3  U  0 
o  5  0  X 

x£  f  8  3 

*2  513  . 

k  0  x 

iSlil 


X  X4a  > 
0  X  X  X 

C  O  0  X  U 

^ae2  2 

X  o  XU 
0  U  08  O 
U  X  C  0  u 

0  U  0  la 

a  o  so 

0  x  9  3  x 
0  0  O  C  x 


0  0  «  • 

Id  Id  X  0 

ill?! 

i  m  k 

X  X  0 

\tSiu 

=  1  e  -  8 
Id  •  ?? 

10  •  X  x 
j3  0  x  x 

i  X  X  X  O 
I  X  0 

>22  82 

I  3  m£  • 

S  l 

i>:g; 

I  O  0  0  U 
*  X  X  ltd  X 

i  fi  U  0 

I  X  p  9  3 

:  S  0  c  c 

I  5  0  X  x 


;  §5  .s 

8  si  9j 

U  X  1*4 

•  a  x 

0  0  p  0  X 

x  k  u  o  x 
x  u  e  k 
0  0  0  0 

X  X  X  0 
X  X  c  0  k 
x  je  x  x 

1  f .  * 

c  i  0  e  x 

25  35  9 

x  x  u  x  rs 
x  0  x 

0  X  U  V 
£  0£  0  C 

**  *  x  fr’’4 

»i::i 

Salle 

o  5  co 

u  o  x  ^ 

2  x  u  0  x 

X  0  0  0  0 

0  u  u 

C  U  9  to  0 

X  c  X  d 

0  u  X  0 

x  o  a  u 

0  4J  0  0 

x  c  0  £ 

V  X  X  X 


■3  8  3  k 
u  c  c  u 

0  9  0  0 

>  u  U 
9  9  X  C 
0  x  3 

>t  9  2  J 

XXX 
x  C  X 

0  x  U  0 

X  O  -C 
X  O  X  X 
C  X 

9  0  9 

x  y  c  ^ 

o  u  O  x 

a  0  x  9 
to  X  x 

0  0  0  3 

^  u  u  o 
X  o 

JG  X  . 

.c  X  c 

X  X  0  X 

t«'S 

e-  e  7 

9  X  X  I 
C  U  9 
X  X  0  X 
u  4  o 
u  x  # 

2  •  .a 

5  -P  • 

U  X  X  0 

.2155 

0X0X0 

to  X 

>  O  O  X 
O  C  X  X  0 

X  -o  o 

8  0  0  X  £ 

■0  U  A  O 

ix  0  3 

0X0 

0  <e  0  o 

Jt  2  0  x  § 
x  to  X 
x  c  3  0 

k  •  x  s  u 

V£  #  < 

C  0  x  u 

o  u  0 

-4  v  /:  *  la 

S  J  3  3  ! 


TJ  X  O  >» 

C  0  •  X 

0  U  U  0  U 

0X00 

■O  aC  9  C  X 

9X993 

C  X3  0  o 

x  rs  0  x 

fl  C  9  U  X 

3  <2  ■  a  u 


c  0  0  x  - 

0  0  0  to 

9  9  9  -  C 

&  U  U  >t  X 

0  0  O 

o  a  o 
>  0  >S  0  o 
0  a  tj  u  x 
£  0  3  to  IX 
JG  X  O 

0  x  9  a  ix 

Eo  o 

X  9  X 

0  O  A  9 

V  X  «  l> 
C  X  0  C 
O  O  X  to  0 

O  0  O  to  0 

0  3  0 

x  0  C  U 

0  u  I  a 

x  o  5  o 

f-" 

!  M  e  8  *> 

2  “  8  2  - 
XX  X  0 
>  X  X  0 


C  0  0  B  C 

0  £  O  0  9 

Id  X  U  k  X 

0  3  9  x 

x  C  X  0 

x  x  0  U  k 
x  0  0 

r?  x  a  x 

0  0 

9X0  C 

£  C  9  •  O 

P  0  0  0  x 

I  £  U  x 

9  x  #  x 
u  z:  tj 
o  x  x  ^ 
^>009 


3-251 


S  SM 
2  S  St  . 

9  C  O  x 

«  ■  X  X 
X  X  *0  « 

81*3 

k  0  q 


!f 

J=  u 

X  X 


g  £  . 

K5>  0 
*.1  8 
5  .  • 

x  >  « 

0x1 

X  X 

i.i 

It*' 

V  0  53 

«  &  S  S  t 

c  *3  u 

9  IM  <W 
X  X  X  9 
•  *  9  o  L* 

G  X  9  9  0 
O  G  X  p. 


2  o 

0  X 


►*  ® 
X  X 

X  » 


tig 

3  L  X 

*t  S. 
2  Sm 


O  E 

V  0 


*12 
St  * 
Si? 

«M  X 

j>  5  t 

8-  S 

-S’. 

ft 


H 

i? 

0 

0  • 

5  E 
0  * 
0  U  K 

x  c  x 
x  o  e 

X  CJ  O 


X  a 

| p  x  0  x  - 
0  x  —  « 

X  X)  L» 

£  *  18 

I  ,2  £ 

X  0  3  x 

it  uS  , 


.  £  i. 

Lax 


0  X 


■  *j  -n  #  x 


§1 


0  0  0 

-  o  C 
X  L.  C 


C  L  0 
X  X  O, 

X  < 
x  o 

L  O 

M?°. 


Li  3  I. 
8  it*' 

X  L 
C  X  ►.  3 
X  X  C  O 


0X0 

£21 
3  h*> 


X  O  «  © 
x  ,C  > 
0  x  X  0 
t*  0  X 
0x0 

i  -o  o  0 

0  0  x  5 

L  TJ 

X  0  X 
•H  ►»  U  0 
*  o  x 

C  T3 

ess. 

-  O'X  c 

go  0 
L  c  > 
►»  *-  0  O 
O  N 

832  8 

S  St  s 

o 

I  lM  ll  b 
-  O  3  o 
X  O  x 

£2  g 


22  S 

0  0  X 

fr-4* 
i  •  £ 
°"S  8 

0  O 
O  *4  0 
L  > 
0  3  0 
0.  O  X 


0  0 

fef° 

O  L 
L  0  X 
3  0.  0 

o  x 

X  X 
TJ  O 
C  C 

3  C  X 
£2  c 
0X0 


►.  0 

C  X  , 
O  O  0  . 
n  X 

0  x  * 
O  x 
X  53 

X  c 
O  0  0  • 
evj  X  i 
X  t 
X  ►» 
0X0 

'8 


M  X  x 

L  3  0 

8  &3 

0  0 
X  *0  ► 

x  U  o 


)  x  0  X  X  K 


«  X  L 
U  L  O 

u  &■* 

O  3  L  , 


L  X  0 

u  82  . 

X  X  x  x 


L  0  <M 
X  X  k 
<  x  X 


0  x  53 
X  u 
-  8 


IS  I  2 


O  X 
L  3  0 

<x  O  X 


c  -o 

x  C 
.*  O  3 
0  0.0 
0  L 
0.0  0 


L  >,  cr 
o  u  0 

X  0  L. 

>  X 

L  0  x 

8 .8 

>  Li 
C  0 

0  X  lx 
X  O 

28. 


O  X 
K 


^  0X  X  g 

MO  x  a 
L.  C  0 

5  *5 

0  C  • 

X  53  x 

6  3  0 
0  O  » 

O.X  0 

M  X 

0 

0X0 

0  *h  k 


t  . 

0  0 


I  X  X 

O  V  x 

!  ss  s 

•a,  e 


X  X  0 


52 


•->  X  — 
Li  x 
O  x 


►»  53 
Li  x  0 

it  S 
.TS  & 


»SS 

•a  0  0 

5X  0 
X  L 


X  X  0 

X  y  x 

St** 

0  X  X 

Z22 

53  V  X 


8.S  S 

Jus 


.!•- 
SI 
**  S  5 

1  g  St 

_  K  X  X 
8« 

225  J 

X  X 

L  T3  X 


!Sp 

X  X 

u 


£ 

« 

U  0 
|*P, 


x  u  a. 
o 

0  to.  x 

S 

Li 

U  X 

Sc? 

6.X  X 


<000 
1  £  g 

'  c.  O  0 
coax 
5  0  e 

iT85 

X  0  x  0 

X  3  > 

§1 1 5 


22  °  I 
2Jf «  * 
Sui| 

0  3  -  0 

e  x  l 
5x00 
xxx 

0  0  O  * 
XXX 

0  0  0  X 

XX  U 
£■  X  0  o 
X  >  c 

•*g^  2 

X  0  0  X 

tt  S  C  . 

-  «f-s 

^  c  x 

a 

U  •  X 

0  0  0  V 

C  0  IX  C 

“  C  O  0 


5  3 

X  0 

0  0 


0  p*  0 

X  53  X 

X  0  53 


g  i 


X  0  Im  X  o  0 

x  I  X  ti  x  h.  X 


0  0_ 

X  X  0  0  X 
X  C  •  **- 

■  *85^ 


.»s* 

J«X 

5Sj 


0 

X 

£ 


3-252 


radiofr««[uency  radiation  effects 


Sc  o 

£  O  O 
*i  H  M 


®  £ 
£  o 
£  3 


«  o 

S  £ 

3 

m  cr 
•  0 
£  ft 
•  CM 
£  O 
W  £ 


£  ft 

isi 


0  £ 

ft  £ 


O  T9 
f>C 

0 


si- 


0  C  C  C  < 
£  O  £  3 

V  -W  ifl  O 

£  ®  y 
£  y  £  O 

me  m 

£  3  T9 

V  )u  H  o  . 

■  *0  i  C  . 


a  •  x 

2  ft  CO 

c  •  2  c 

cc  c 

*  o  £  x  o  ms 

«  —  «  a  < 

£  ©  ta  £ 

■  o  -m  «  c 

»  C  X  £  o 

£  ®  £  »  X  £ 

8  ti  i 
®  © 
3  4J  <M 
o  o  co 
x  ft  m 

i  ft. 

I  cm  S 
I  OH  « 


gS 


:i 


*  • : 

o  x 

853 

£  C 
£  T9  0 

'  L  S 

O  I  £ 

•  Sc 


£  c 

£  10  CO  ' 
£  «  U 
ti  CO 


!*  s 


*m  C  JS 

I  c 
I  o  ft 


CM  3  co 
O  tt 
T9 

£  £  m 

mu 


ii8 


£00 
«  ®  £  £ 

£  £  £ 

«  m 

£  «  c 

ox® 

©  £  3  M 

f  9  Si 

o  £  »  > 
c  ■  6  « 

£  X  C  £ 

■  O  TJ  O 

c  a  c  a)  -* 

'  0  £  ft  C  O  £ 
O  •  O  H  « 
—4  •tot*' 


oo  o  4  0 

O  £  £  £ 
U  O  £  » 
«  £ 

ft  £  C  X 


13  § 
c|3 

<M  5 

o  x 

u  j  c 

C  £  CM 

1” 


o  ^  . 

0 


£  c  e  £ 

>  «  ^  S  £  * 


jot 

1^3 


>5. 

£ 

X  •  • 

5f 


Sft  S 

£  O 

Jl 


«  o 
>  £ 

£  - 

e 

o  c 

«  £ 

.s-4  g 

8  i  ° 

o  u 

C  ft  © 
•  -4  £ 
t  i  £ 
C  £ 

j-i 

5 

C  -4 
T9  £ 
©  0  3 

S  2  * 

£  C  C 
£  >  « 

0  £ 


<  M  m  ' 

.  o  £ 

■  £  £ 


-c  a 
ft  • 

bS« 
£  £ 
ti  cm 


C  CO 
C  •  £ 
£  £  £ 


o  o  c  o  « 


C  ©  £  O  I 


3  £  m 
O  «  £ 
X  £  c 


e-i 

3  o  o 


s-s 

®  £ 


is! 


3  E  T3 

C«  «  ft.  C 

•  £  C  • 

£  £  X  O 

£  C  £  ffl 


8  CO 

*  o 

O  C  £ 


£  O  41  O  cm 


-  -  ®  £ 
U  4)  0  -  £  £ 


£  £  £ 

0  £  0 
O  £ 

£  T9  £ 

©  5  0 

£  C 

£  O 


£  V  £ 


J  CM  £ 
l<  tl  > 


>  o 

0  C  £ 


o  ® 

-4  £ 
£  £ 

0 

e* . 

0  -4 


C  0  £  .  £ 


C  O 
O  U 
•  • 
a  ti  £ 
£00 
O  ©  £ 
£  X  *0 
£  0 

85 


8Sc 
!>  Si 

X  ft  £ 


S  -a  i 


.  0  £  ® 

8  £  T9  Cm 
0  0 
t  n  to 
>  £  0  0 
I  £  £  £  0 
£  £ 
£  0  V  £ 

\*  Is  3 


‘3  8 

•  C 


M  M 

it 


g.“ 


0  0  O  C  £  £  ® 

*  3  § 

O  ®  o 
£  T9 


0  0 
v  a  • 
£00 
T9  £ 
0  C  0 
>  £  > 


1  X  S  ■- 

3 1  & 

0  £ 

.  0  0 

ft  B  © 

O  ft 

0  ft  £ 


£  £  to  : 


ao  1  ^  £  £  0  ! 


T9  £ 

Si 


©  0  X  £ 
C  £  O  > 
£  C  0 
£  X  0  ft 
0  tO  3 
T9  ft  O*  O 
£  0  0  £ 
3  C  ft  C 
•0  0  cm  £ 


0  0  0  £ 


.  c 

C  £  O 


in 


_  X  3  _ 

C  0  10  C 

i  O  £  O 
t  £  £  X£ 
£  I  £  £ 

10  10  0 
I  C  C  CM  E 
I  O  0 

i  £  £  B  0 

C  £  £ 

:  ®  0  8  £ 

'  ©  u  ft  - 

•m  0  £  eo 
£  0  C  O' 


£  £  w 


0  « 

0  £  0 
£  £  £  • 


T3  O  £ 
C  £ 
£  0 
0  cm 
C  £  O 
O  0 
£  0 
**  M  C 
£  O  O 
V  O  t 


0  £  £ 
£  £  £ 

£  ®  _ 
£  £  £ 
£  £ 
-O  0  £ 

S  5  * 

a 

♦  03 
00  * 

Si  S 


tot 
0  £ 

os  £  m 


C  T9  ft 
3  0  £ 
O  £  0 


£  O  * 

y  .  0 

®  CM  X  8 

CM  CM  TO  £ 
cm  O  O  £ 
0  £ 

O  £  *0 

H  B  t  C 
£  ft  O  O 
£  O  £ 
CM  CM  00 
O  I  0 

I  0 

£  0  ft 

ft  £  C  O 

0  0  CM 

s 

£  £  0  £ 

I  C  0  £ 
«m  O  £  O 
O  £  ft 

l  0  ft. 
0  3ft 
£  O  0  0 
0  X  £  £ 
£  £  £ 


C  3  0  0 


aj 


£  ©  £ 
£  ft  £ 
£  0  £ 
3  13 
ft.  0  ft. 


!3  l. 


T3  M  £  TO 
£  O  0  £ 
3  O  £  3 

•0£  J  tO 


ft.  £ 

£ 

£  ft  O 
0  0  O 

a  0  £ 
x 

0  £ 

£32 

£  £ 


5:§ 

•sss 


£  0  £  0 
£  0  £ 

0  00 

£  £  0  C 
3  £  N  £ 
O  £  J4 
£  tO  £  O 
0  C  0  O 
£  0  £ 
£  ft 
0  C 

£  3  0 
0  O  0 
ft  X  £ 


0  0  CM 

S3  i  0 


> 

£  £ 
O  D 


i 


Si  s .  g 
£  £  £  £ 
ft  £  £  u 
O  0  £  to 
£>C^ 
0  0  £  £  C 
0  >  U  £  O 
0  0  £  £ 
£  £  0  £  £ 

-  £  >  0 
0  0  £  £ 
£  CM  0  TO 
0  0  ft  0  0 
t  B  O  t  K 
cm  £ 

£  0  0  0 

2S*  £ 


S  *  5  S  £ 

tilsl 


£  0 
0  > 

•  -  °  s 

C  C  £  £ 

£  O  tO 
O  N  O  £ 

£  £  £  O 
0  TJ  ft  O  C 
£  0  O  £ 

£  X  X  £  T> 

£  TJ  0  ©  0  T> 

0  C  O  £  £ 

X  0  0  P  £  0 
CO  ft.  J  * 

0  0  ft  £ 
ft  «  O  0  3  - 

53  SSSJ? 

0  <  0  M 

H  0  0  C 

y  cm  £  ©  • 
ft  ft  O  £  3  ft 
0  O  *4 

£  X  £  ft  T? 

£  0  0  4)  * 

0  ft  O  Cm  M  00 

y  £  £  0  « 

m  <  o  x  *  O' 

M  CO  tO  £ 
y  8  O  t 

SO  ®  £  C  C 

y  £  O  0  £ 

©  £  C 

C  C  £  ®  *0 
O  0  TO  O  3  C 
N  X  0  ®  < 

£  £  £  O 

ft  8  y  £ 
o  5  ©  © 

X  ft  £  £  0  a 

I  CM  C  £  I  5 

0  O  0  £ 

£  0  y  e  y  ® 

H  £  £  X  ■ 

I  O.  c  X  0 
>  o  TO  0 
|  ^  T?  •  -C 

#  >  o  t  o 
0  £  £  »  C  C 
£  £  <3  C  0  TO  O 
£  _  £  C  £ 

O  0  ©  tO  ft  M  0 
£  £  £  C  0  1 

£  0  £  TO  0  ft 
V  X£  0  £  O 
ft  QD  CO  £  OS  £  <M 
«  SO  0  M  c 

to  ^  «  *0  ft  £ 

«  £  ♦»  0  "M 

ft  £  0  £  O  £ 

£  c  ft  £  »-> 

C  3  O  0  0 

m  5  ft  a 

£  £  MW 

0  y  X£  0 

0  0  y  Cm 

£  to  6  &  *0 


3  •  c 

.  *  s 
0  £  0 
i  •£ 

£  a  0 
0  0  ~ 
X  O  £  > 


5^5 

:  j  a 
® 

0  £ 


*5 


£  £  0  £  ft  y 
0  0  0 
O  0  ti 
9  £  X  0 


ss 

£  O  £ 
2^£ 
v  •  8 


X  TJ 

£  a 


i  £  3  3 

t  0  T9  cm  ft  , 


O  » 


T3  £ 
£  0  0  £ 
£  ®  C 

0  0  to  e 

£  a  £  o 

y  Oft 
0  0  0  cm 
P.  V  T9 


& 


i  0 

S 

•e 


T9  £  3 

S  S£ 


t0  B- 

0  TO  O 

*s? 


£  ft  X  C 
£  O  JO  £ 

£  e  ©  © 

0  0  C  TO 


£  £ 
■0  ft  0 

N  #£ 


£  ©  e 


©  > 

85 


£  ft  0 
0  £ 

if 


!  *0  3  «  © 

w  «  0  8  §• 

.  0  0 

>  o.  a  0  ft 

I  CB  3  >  CM 

£  O 


8*8*3. 

Oft  0  a 


TO 

0© 

CuM  •  <0 
O  O  C 
£  O  O  cm 
0  ft  £  O 
>  CO  £ 


5  8US 

C  £  <0 
O  0  C  £ 


I  O  O  V  W  W  -M 

I  0  £  0  £  0  0 

S.  ®  >  £  O  1 

>  £  £  CM  £  ft 


ft  X  £ 

I  8  CM  a 

:  o  o 

i  a.  0 

r  ®  £ 

>  C  £  £ 

3  8 

(M  ft 

0  cm 


£  £ 


0 

1  a.  CM  Cm 

O  0 

1  0  0 
I  £  8 
)  £  ft  0 
I  O  0 
C  £  £ 
g  £  3 

5  0  £ 

O  T9  £  £ 
C  £  £ 
ft  0  £  0 

§  -  »  O 

8  O  £  ° 

5  £  £ 

ft  £  £  0 
£  0  3  £ 
ft  O  * 
T9  0  £ 

C  Mt 

0  0  c 
£  0 
X  O  0 
ft  £  0  0 

S-S*  8 

£  £ 


>  0  * 

33  9 

S  x  o 
y  ft 

•  g  * 

5 1* 

c  y  0 

£  ft  ft 
0  £  £ 

33  g 


£  0  y  0  X  3  £ 
CO  0  £  M  0  0 
£  «  £  £  •  £ 
t  o  ®  C  £  £  y 
0  P  *  Jf  ^  ft 
£  a  o  0  £  0 

£  CM  y  ft  o  0 


1-8 


0  X  o 
£  £  O 
£  £  £ 

o  y 

T9  ft  W 
C  © 

3  >  C 
O  £  O 
ft  C  £ 

0  5  to 

8  3  £ 
0  £  ■ 


£  ft  0 
£  0  > 
£  © 
ft  o  £ 


£ 

£  £  £  £  0 
0  £  £  £  3  C 

e  030 
£  M  y  £  £ 


ft  £  0  0 
»  T9  ft 
T9  C 

£  0  £  0 
sea© 

8  3  ©  8 

3  3  ©  ^  X 

O  £  £  C  0 

©  ©  e  £ 

•  c  £  S 

O  £  0  O  0 

f*t  to  £ 

0  £  ft  £ 

0  £  3  0 

0  5  £ 


g£ 


0  0  c 

C  >  0 

£  *M 

0  £  X 

i  g  S 

.  u* 

£  £  £ 
£  £  4J 


c  m 

£  ft 


0  ft  +>  £ 
£  0  0  O 
£  £ 

0  £  £  0 
0  0  £ 
£  to  x  u 
o  0  © 
X  £  V  £ 
y  O  £ 
C  ®  £  © 
0  £ 

0  0  0 


W  M 

^  i 


x  a  > 
£  0 
0  O  T9 


X  0  O 


©  T9 

8  fcg 

C  0 


Si 


-8 


*2  ® 


S 

O  £ 

J 


£  ft  O  £ 


>00 


0  £  e  0  > 


©  ft 


0  >  X  £  £  £ 


£  £  a 

£  C  0 
tO  £  0 


y  4J 


m  e  £ 

52  S 


ft  £ 

o  p  0  x 
£  6.  ft  ® 
0  to 

J  a  £ 

S0  0 
_  O 

y  T9  £ 

ft  8  ©  *0 
0  ®  C  O 

0  £  ft  £ 

0  0  0  O 

0  X  0  £ 
M  0  £  £ 


T9  £  C 

•  0  5 


L£  0  £  0 


8  0  0  0  £ 

y  £  £ 

®  £  a 
C  ft  C  0  c 


£  T9  T9  £  £  • 


5 . a"£  -  i i  “  §  8 

8  3  £  ©  y  x  0  ft 


o  c 
0  £ 
C  ft  0 
O  0  £ 
£  £  ft 

•  53 

£  C 

i .  . 
£  ii 

-  0  y 

rs 


£  0 

g  0*  £ 

:  £  £  y 

0  P.£ 
O  T» 

?4 


x  o  J 

£  cm  a 


o  a  X  E  £ 


£  £ 

sS 

0  T9 
£  0 
£  cm 


£  £  £ 

C  C  0 
O  0  £  *0 
£  £  CO  C 
£  y  £ 
y  O  T9  X 
0  0  T9 

£  0  £  3 
O  0  £  £ 
ft  0  C  0 

X  £  5 
£  0 
£  0ft 
0  CM  £  0 
£  O  £ 

C  £ 

gii  5 

2  0  £ 

O  0 

ft  T9  £  0 

255  g 

£  C  £ 

•  0  X 
0  0  £  £ 

£  0  y  y 
H  ft  0  © 

O  T9  C 
•  £  O  O 
— 4  u  r>  ®  -m 

£  ft  y  £ 

S0  £  C  0 
0  3  ©  £ 
0  O  £  T9 
0  0  £  y  © 
0  ft  0  0  ft 


0  C  0 

S  °£ 
£  0 
0  0 

S  8 

£  V 
£  O  £ 


y  © 

£  tO  ft 
£  C  3 
0  £  O 
C  £ 
tO  0  T9 

5  Si 

y  ©  • 

2  81 
£  £  £ 
O  £  C 


X  X  £ 
ft  £  O 
£  £  £  • 
C  0  £  l 

§  °  . 
y  cm  £  . 
£  £  ■ 

0  y 


‘8 

T9  0 

Is 


-T9 
C  X  C 

£  Ml  0 


l  -  M  £ 


.  I 

£  -0ft 

P  tO  ft  to 

i  l- 

0  0  33 
0  0  £ 
C  6  £ 

£  y  cm 
£  £  ft  O 
0  0  0 
t  3  «  £ 
£  C  C  ft 
3  C  0  0 
tO  0  ft  X 


3-253 


As  Colonel  Lee  stated,  we  have  many  of  those  operations  in  the  Air 

force,  and  ao  it  is  our  concern  for  radiation  safety.  And  we've- -and  In  1953  through  195  7,  we  became  aware  of  the  fact  that 


E  •o  a  a  i 

O  ®  >  ®  L.  1 

M  £  'H  *J 

ao  m  c 

TD  ^  ao  3  . 

C  ffl  W  H  ,C  . 

«  £  a  *j 
v  3  to  ao 


u  ®  o  c  c 

O  ®  ®  V  ® 

o.  >»  u  £ 

®  O  V  O  V 

U  V  c  V 

0.0  4)  . 

>.6o  -  u 


£“-4t- 
®  V  W  >%  CO 

U  *  14  f-i  ■ 

9i  «•  o  te 

3  o  ^  x  v 

3 

®  ®  “O  *  O 

U  fl  01  o 

#  O  E  L  U 

£  U>  O 

*j  a  6  ®  - 

v  £  v  U 

C  O  V  V  ® 


^  3  3  to  01 

VO  C- 
T)  *  £  C  ® 

C  V  «-H  £ 

<  tfl  V  . 

C  >» 

£  — 4  *J  *J 

•  v  ■-<  ® 

^  O  tt  £ 

®  ®  co  u  v  . 

x  ®  ® 

v  £  >  T3 


L.  «  (A  O  < 

v  v  £  e  o  j 

3  E  v  W  t 

T3  O  ®  X  «4  < 

•-<  £  O.  T3  : 

TJ  ®  ®  O 

£  X  ®  * 

>.  T?  V  >  t 

®  ®  10  -  J 

£  |4£  C  >.- 

v  v  V  £  ® 

aS  O  £  t 

V  L.  J  T  h  I 

3  < 

X  tf  T3  ® 

V  ®  £  •  C 

C  J<  V  to  - 


®  ®  ® 

V  -4  « 

a  > 

U  O  tg  9) 
©  U  v 
t.  C.-H  H 

®  n  9 
l  £  ®  >*  £ 


j  l.  o  o  a. 

:  a  v  to  o 

j  >  « 

9  O  U  T9  CL 

:  a  ®  v 

)  U  T9  O 
LTJ  r*  O 

*  C  «  -  O 

J  <9  C  V  " 

C  O  «-4 

>  *  O  as 

>  «  -H  <*4  t» 

>  tt  «J  ® 

-  U  to  C  > 

*  «  «  -H  O 

3  3 

j  tr  tj  v 
3  -  c  * 

j  ®  v  a  £ 

1  3  C  * 

»  oo  ®  to  « 

(9  IS  T9  B 

3  U  U  O 

:  a.  x  o  to 

9  ®  O 

“  £  ®  so 

J  T9  H  U  C 

J  «  V 

J  U  -4  V 

s  *0  -  «  » 

3  C  ®  O  3 


®  o  — •  > 
£  C  <4  — 

w  ®  £  v 
v  L.  3  « 

-<  ®  -4 

£  >*-  O  ® 
3  <*-  V)  U 


O  c  o  >» 
•H  L  is  H 
£  ®  u  — i 
Jo®® 
is  a  « 
-  — «  u 

>TJ  « 

T9  MM 
3  0®“ 
v  C  £  V 


J<  «  «  X  £ 

O.  U  v  H  V 

o  ®  ®  o 

X  £  U  O 

V  «  V 

M  >»  £ 

C  V  V  V  TJ 

£  ©  v  « 

O  £  T9  C  V 

V  -H  V  © 

£  -4 

®  CO  U  ®  ® 

£  a  O  3  u 

V  5  E  to 

to  ® 

>*-  “  U  V  £ 

O  00  o 

C  T3 

C  O'  >4  ©  -4 

O  r-4  4J  3 

•“4  *4  UJ  O 

m  c  -4  e  o 


O  ^  L.  ®  © 

C  -4  O  !0  £ 

O  ®  6  -H  V 

O  ® 

C  ®  U  © 
V  ®  £  V 

£  -4  V  C  © 

*J  — •  ®  T9 

•  H  U  ® 

T9  J  9)  O  ® 
C  £  O 
<  •  V  M 


V  3  CO 

•44  C  £ 

*  «  -44  *J 

>.  £  -  O 

M  T9  *>  TJ  E  C 

U  ®  C  ® 

V  4->  C  <  £  M 


£  M  O  L  « 

®  ®  a.  ®  u  o  ■ 

®  <*+  co  <a  ut 

ecu  9  v 

#  >i  9  T9  (J 

•*4  «  «  U  C  ® 

£  £  6-4-4  5'*- 

J  O  ®  -4  «*4 

IS  IS  T9  9)  ® 

®  -  »  • 

V  ®  T9  CO-4 

C  *  t-  C  «  I  * 

-4  £  fl  3  U  X  o 

v  O  -  H  -- 

«  ®  L.  ®  O  80 

o  J  U  «  3  O 

CO®  ®  —4 

O  £  £  (0  £  O 


>  V  V  80 

I  80  C  M  C 

I  «  ®  T9  H 

M  T9  -4  £ 
i  e  -4  ®  o 


®  ®  a  m 

£  U  80  6 
®  co  L 
O  CL.  ® 
so  M  O  V 
6  U 

■T)  91  a  c 
C  -4  -4 

3  £  £ 

O  O  o  v 
U  U  3  C 
®  0.  M  -4 

o 

®  ®  o  o. 

U  US  C 
3  0  v 

V  £  ®  C 
®  v  >  a 
u  m  > 

®  v  £  « 

VO  -4 

—  #■  ®  ® 
-  ^  *  U 


£  ®  ®  v 
-  £  sO  «  *- 
•-4J  TJ  fl  ® 
3t  «  £ 

>»  -4  «  v 
i  C  v  *  £ 

;  0-4  O  V  T9 
-4  U  c  ® 


•4  3  O  -4  v 

3  £  O  3  • 

v  >,  *j  O  £ 

-4  C  V 

80  O  £  £ 

C  V  6 

-.4  «  U  o  ■ 

.  L-  >*  3  U 

a  ®  ®  o  >*. 

£  >  > 

M  C  <9  v  -O 

O  £  U3  C 
»  C  O  3  <  . 

—4  o  -n 

O  T9 


>  03  £  O  - 

I  ®  ®  (0 

>  U  4-  ®  ® 

I  •  >  U  v 

r  is  •  ®  ®  ® 

V  1-4  £  -J 

\  O  V  U)  C/9 

®  -4 

<*-  MVw£T3- 
<*-  *  O  *J  ® 

®  ®  w 

0-4  (0  C  -4 

£  v  E  ^  D 

«  ®  C 

C8,  VO® 

2  •  *4  £ 

V  c  -*-»  V 

<4-  £  -4  ® 

O  80  6  v 

-4  •  C  ® 

v  c  ®  o  £ 

o  O  >  <4-  V 

s  ®  v  to  C 

Ur->  £  -4  ® 

L.  £  3  M 

9  3  0®'*-® 

:  to  >»  3  O  £  • 


£  ®  ® 

C  ® 
>.  *4  O 
®  1/9  ® 

£  3  ■**  M 

•«-»  o  ® 

O  g 


o  u  o  3 
>0  cr 

v  ® 

to  v  ® 

O  jC- 
£  C  C  £ 
v  •-  ®  W 
J*  »  « 

®  a 

o  v  £  u 
® 

v  ®  3  £ 

-4  £  O  v  X 
•—  >»  v  — 

®  o  ® 

C  v  «*. 

1'  1-4  0 

£  aO  V 


®  6  3 
3  O 
C  >» 
— •!  *  ® 

Ol  t:  V  T9 


■H  3 

U  ®  0  * 

X!  *j  £  (0 


Ol  ®  V3  -4  X 

c;:  V  Mi  c 

W.  C  ®  <*• 

®  ®  6  ® 

COO  £ 
■-  £  u  H 


OM  -4 

V  £  T9 

vo  O  O 

v  ®  >,  V  £  4 


>s  «  U  •  « 

V  «  U  « 

V  v  «  0  £ 

®  ®  •  V  V  . 

•*4  O  ®  ® 

V  V  O  C**4 

C  80  ®  -4  O 

«  O  C  6 

®  V  O  V 

•  O  V  c  ~» 

u  v  a  •  m 

£  O  T9 


i:  .1 .5^ 


U  C  •  **4 
^  £  O  v  • 

£  e  £  v  • 
v  £  u  3  o 
v  O  A  v 

•  e  ao 

C  u  £  o 
0  0  4  V 

<84  3  0. 

•  0  0-4 

>  «  -•>.£ 

•  3  **- 

£  «  .H  L.  8.  . 

C  O  O  0  - 

o  e  • 

95  s e 

«  O  Q  O  . 

T9  ®  v  o  ■ 

U  —  V  v 

•  C  «  £ 

?  °  °  ?-■ 

2  ?  ezj ■ 

e  •  c  v  v 

e  v  >.  u  ■ 

•  £  co 

■  *  •  • 

a  a  • 

S  5 

9  m  3 


v  v  ® 

o  o  •  e 

v  £  e  3 
«  o  -4 

tj  £  m 
®  8  v  > 


a  o  o 

®  C  L.  £ 

80  O  • 

®  c  «  • 


£  e  !  ] 

9 

8  • 

v  5  *5 


•  eve 

£  e  v 

v  u  «  m 


<84  u  o  o 

-4  C  V 
T9  £  V 


e  i  s  s 

T9  v  T9 

5 


3 

O  ® 

v  >4  £ 

3  «  O  V 

V  *84  ® 

o  ®  ®  * 

9s  £  >  T9 

V  v  U 
CO  ve 
*4  «  O  T9  * 
M  •  ®  C 

®  O.  ® 
v  m  v  . 
**-  V  U  to  - 

®  V  « 

U  -  Q.  V 
0  3  M 
6  0® 

•  >4  v  S  • 

£  CO 

V  ^  v  V  . 

C  S  •  •* 
v  ■  £ 

-  O  V 
«  ®  £ 
e  v  v  v 

-a  v5 

8  c  l - 
x-°o1 

V  V  V  V  . 

3£  ■ 

L.  >4 

V  O  L  C  ■ 
I  ■  v  v 


.  ■  e  v  • 

i  k  c  v 

i  (4  Of  « 

>  *  «5  -2 


c  vi  >  ■ 

•;  *^*5: 

S3  .5 

v  co  a  c  . 


8.15 


O  v  V 
»  0  Li  v 

»  K  T9  .  -V 
O  C  V  3 

fill 

:  cr  o  */  v 

•  •  o  c  ■ 

*  o  #  *  K 

r  s-  l.  u  • 


®  c  o 
®  £  6  X 


®  V  o 
I  L  ®  £  U 

•  £  3  0 

•  3  v  «v 

1  -  • 

•  B  v  ® 

I  O  £  > 

I  Li  U  V  v 

i  e  *8-  v 

•  V  VO 

i  v  3  • 

•  v  m  o  u 
C  v  • 

I  •  •  CL. 

•  O  >  V 

>  0  c  u 

«-  B  -4  ® 

:  e  o  v 

1  °-g  a; 

;  a  >4  •  £ 

i  v  •  •  e 

■  V  V  V 


T9  T9  «  0 

1  C  •  ®  £ 

*  <  «  3  V 


•>>43 

■  X  C  o 
c  e-  •  £ 
co  • 

«  • 

V  ®  L  X 

c  £  e  — 

m  v  « 


I  £  O  «  O 

:  v  £  v 

>4  *J 

•*.  O  T3 

O  C  *84  « 

e  v  -4 

V  3  80 

i  .  o* 

2  J  .  2 


3  •  •-  — 
O  £  £  - 
— 


V2Vi 


O  -H 


O  M3 

©  O  X  XJ 

>  *4  ©  C 

a  w  u  i 

X  44  -m  . 

«  3 

O  40  u  o  • 

+>  o  x  u 

S*i 
-4  -  c 
c  «  c  « 

•-*  e  —  o  1 

o  «  u  —  © 

*0  X  -H  *J  -4  • 

>  W  ©  * 

©  W  —  *4 

U  XJ  O  O  » 

«  y  o 
»  a  *  x- 
«  «  —  mo. 
3  X  -  « 

jQ  oo 

©  3  ©  C 

■  x  a  *4  .w 

<A  * 

-*-*  C  a>  >  «  . 

C  *  •<-*  B 

®  o  ©  ■ 


E  -*->  « 
-*oo 

—  -•  c 


■sla. 


■y  c 

3  «  O 


©  ■ 
m  a 
o  *j 
a  c 


-  up.® 
«  x  *  x 

4J  -o  3  «  w 

«  o  o 

*J  X  >S  W  y 

ax  o  o 

U  X*  IM 

C  a  ■—  © 

©  >  >  *i 

*J  M  *j  6 

.**  -4  «  ~4 

*  -j  c 
-y  a>  ©  © 
w  x  a  0 

o  ©  •*■>  © 

u  y  *4 

1-3X0. 

j»  ®  £  «  ® 
6  ©  a  3 

3  .*  O  XJ  C 

“  1  ^  ®  g 


—  a  oo 

—(©Ol 

-  -4  W  ( 

*J  3  * 

a  c  *>  x 

f  'a  a  | 

-  ©  i 

c  «  ■  •« 
©  u  y  - 

NX© 

g-fr 

•y  c  a 
y  —  — 


w  X  8 

X  O.  O 

|S 

X  X 


*>  o 


.  xj  x  a 
>  e 

«  ©  xj  a 


:  8-3 


a  a 


©  — (  *j  tj  a 
>  6  c 
••'-a©© 
W"«  B  £  > 


"Si. 

i  a  >  • 


©  x  ©  . 

u  a  -y 
v  a  3 


©  -y  a  u  o 


3  3  > 
0  0  — 
X  X  W 


13. 


—  a  -4  o  •  *o  3 
u  5  3  xx  a  -  c  — 

«  y  cr  *>  a  a  o 

©  a  ©  c  3  «  x  a 

xu  a  o  w  a  x 


:  u  -y  x  a 

i  «  c  o.  a 

X  •  a  x 

.  *>  n  o 

»  a  e  - 

-  u  o  a 

*  ft*  —*  © 


E  u, 

ia. 


i  o  « 
l  X 
I  U  *4 


_  e  s 

©  ©  u  «  x- 

a  «  g  X 

a  fl  *i  xj 

o  3  • 

4J  Q  4J  o  > 

fl  a  a  g 

M  *4  X  6 

y  *4  — 

2  "*.22 
x-  —  y 
o  o  xj 

00  XJ  W  — 

X  C  O  3 

XJ  y  <  O 

—  —  ©  O 

3  — 1  O  _ 

82  xi  8 

-4  u  -4  44 

3  a  ■*->—<  a 

o  a  d  X 

x  o  3  ©  a 

o.  o  > 

w  O  U  y 

—  ©  pa 

X  •  a  x 

—  X  44 

•  C  I 


a  © 
x  u  ©  - 
a  x  e 

*J  4J 

—  a  o 
X  o  o 

44  *3  X  MX 

a 

x  -  e-  s 

w  a  3  S 
©  o 

a  — •  a  m 

a  -y  © 

©  6  o  - 
u  ao  a 
mo  m 
o  x  u 
a  kn  oo  a 
a  u 
^  x  ©  « 
u  c  u 
©©©--• 
>  *>  *t 

°  sa  g 

©  -a 
X  x  a  +> 
*i  o  u  - 


*  «  c 

— 1  M3  © 
C  X 
a  *j 


(M  ^4  .^1  o  X 

»  X  *"•  c  ■» 

■  o-J—a-- 
o  a  u  a  ^ 

>  c  a  o  e 
i  o  o  —  -o  a 

:  o  m  o  o  © 

)  iTi  -w  fi  U  - 

«  a  a  a 

.  r-  ©  X  0  U 

U  —  o.  o 

©  a  a  -j 

x  o  c  a  o 

*1*1  o  © 

c  a  a 

•  ^4  4j  a 
a  x  o 

©  x«  Sr 

u.  a  n  *j  *j 

a  i  a  a 

X  *> 

-j  «  o  v  a 

a  x  5 

X  oo 


«  ©  • 


a  *-> 
x  © 

W  ’O 


00  00  u 
c  c  o  » 

.*4  © 

c  c  c  • 
c  c  *> 
a  a  c  © 

«  o  «  x 
»  “  |  *> 


i  * 


flu© 

O  CX  X 

u  a 


<5  3 


X  3  3 

*<  *i  tr  « 

•*4  U  «  © 

3  u  a 

d  »*-  x 
©  c 

XXX  - 
>  d  *>  B 

a  © 

O  fl  4  I 

<A  «o  ©  »  : 

d  ©  x  i 

4  C  M  1 


s 

s  . 

d  « 

V  -4 

■g  « 


u  ©  ©  •  U  u 


T3  ©  +> 

— (  U  © 

(a  ®  T3  u 

O  *“*  ©  X 
o  a  T3  -4 

U  ^4  4J 


•0  tt 

ocx' 

c  a  > 
u 

o  « 
«fo 

^  3  c 

a  E  a  , 


i  >  s 


O  -4 

*  4J  -4 

a  x 


•*4  u  >s  a  • 
e  o.^  « 

V  a  -« 
44  .^4  a  a 

3  -  U 

4  4  4  4 

a  a  a  c 

44  X  X  © 
B4pO 


i^e 


2  3 

+J  — 


cx  * 

0  2 
u  C 


u  a  o 

44  • 

a  w  -4 


S  tJS 

XH 

*4-4-4 

a  a  - 
©  4J  a 

<44  c  3 

1  . 

u  a 

O  -4  © 
*j  >  y 

.£S 

X 

C  « 

44  -*4 

5  S 

■«->  © 

X  U 

?*■« 


u  o 

O  44 

-2S 

C  44 


x  a 

44 

o  a 
a 

2 

x  • 
*>  u 

• 

O  X 

44 

« 

c  u 
o  - 

~4  3 
44  O 
-4  >* 

■o  u 

a  © 

c  5 

'I 

u 

«  • 

Eg 


u  o 

2*3 

a  - 

u  ©  >-» 
o  u 
a  c 
-  © 

C  44  X 

O  V  44 
-4  « 

44  — >  TJ 

axe 
-4  p  a  < 


a  o  c  ® 

44  x  « 

C  B  44 

©  <44  ©  a 


d 

1-5 

O  O  44 

o  to  a 


4J  x 


22 


XJ  *i 

x  a  o 


-*  u  • 

i  9M 


|83 


52  8 


o  u  a  • 

si  ai 


■  ^  2 

,2  £ 


U  44 
O.  C  o 

-4  © 


c  ©  c 

©  X  -4 

m  a  C 
•  <44  u  -4  • 

u  o  ©  3  -•  > 

TJ  X  O  • 

■2  g  •  *"  *  - 

"g 


2  . 

44  X 


d  x 


*4  O  C  44  44 


2  S 

li 


U  ~4 


X  44 

00  <44 

a 


fl  -<  • 

3  ft*) 

-4  e 

x?  9  % 

o  x  | 

(X  44  « 
*4 

a  ©  a 

•  *s 

•  -4 

•  -4  a 

U  -  M 
©  *4  a 

5j! 


*>  X  o 

Mi 


c  a  J 
«  -4  ®  4 
u  O  (X 

a  oo  a  ( 

a  x  < 
a  o 

y  44  4 


S3 


a  -»j 
3  a 

^  3 


.  X*J  M 

a  •  a  , 
»  c  *J 

X3 

I  XJ  -«  X3  ■ 


•»->  <4-  »  X3  — <  e 


loo 

44 


C 

a  - 

>  -4  ^  -  - 

•sis- 


a  -4 


!  o 

—4  . 
*4 


a  o  o 
o  x  -* 

©  -4  x 


xj  a  m  . 

5  a- 


O  •  X  T> 

44  O.X  C 

*4  o  a  a 
u  u  a 
a  44  u  a 

“•2g|  i 

V  44  >  X 

c  a  cx 

°  fi  -2  •  ? 
o  i  x  a  u 


a  xj  — 
cx  c  x 

a  a  a 

©  xj  x 

§  s  • 

X  X  <44 

c  o 
a  44 

x  a 

U  00  44 

O 

u 


-4  a  *i  o  u 


fr 

sJ 


li 

a  —  —  u 
a  —4  C  44  o 

a  a  a  o*xj 

44  —  a  a 

a 
u  a 

0  9  9 

XX  3 

-<^4 4  fl 

a  o  c 

i  ug 

x  a 

i  5 

i 

44  C 

—  c  -  o  a  4J 
*)<|  o  3  c 

a  i  •  o*  I 

1  u  -  p 

-  c  a  44  5  a 

*i  to  X  X  > 

£  i 

a  -j  ■ 

a  <m  m 
—  o  a 

44  a  a  a 
a  p  a  X 

C  >  *4 

c  ll 

—  44 

:* 

a* 

0.-4 

ag 
2  ° 


e  44 

-2 

a  44 


5  S  . 

a  n  c 

U  -4  -4 

cx  *>  a 

a  -4  44 

u  u  u 

a 

*r 

s  Eg 

•  o  u 
-•  c  a 
a  o  «4 
o  c 


c  a 

-4  a 

g, 1 

-4—0 

i  g- 

ala 


4i  C 

ij  0 


Is  3 

:b 


133 

U 

<44  X  M 

• s! 

44  X 

O  *4  *4 

c  a  a 


Ss2  £s 


i  <*.  y 

1  <44  a  p 
o  a  o 


:s  »3 

agg 


a  *4 

a  a 

2 


I  ? 

a  o 

you 
—  x  a 
way 


■2- 

C 
X  — 

85 


cr  p  a 

o  a 
a  x 

M  I  2 
a  a  44 

a  4J 
a  4* 
y  x>  a 
o  p 
y  ■-> 

Hi 

coo 

2  2  ! 


,  !! 

a  -4 
4j  —  y 

C  44  t 

•I? 

9  9 

>  C 
-4  44  O 


J44  a 
C  3 
a  cr 

a  > 

a  *5 

>  X  44 

5  5  x 


S  Sx 

XJ  o  o 
C  -4 

a  44 

—  c  £  x 

& -*  u  o 
w  2 

0  4 4  B 

y  X  xj 
a  «o  c  x 
y  —  a  y 


I  J 


o  o  o 

X  44  X 
O  X  X 


CX  •  44 

a  o  »-»  a 

—  a  x 
o>  UX) 


U  *4 

JaxSo  •  2  5  3  w  a  I 

a  44  44  —  p  —  a  a  o 


w  c  « 

‘5JJ 


2^ 


SSI 


P  44  U 

44  U  C 

5221 

U  ■  <44 
*3  44 

-  c*x 

©  <  *j  X 

I  .  ti  » 

y  o 
oo  y  xj 

o  a 

y  a  o 

CX  X  44 


f 


x 

1  g; 

X  I 


%  l 

M>  X 

■  u 

i 

s 

y 

I 


a  c  u 

2  S2 

a  u 

c  —  a 

2.  .2 

c  a  44 

:is 
M  &2 


O  *>  O 

»  <4-  C 

•  a  a  - 

)  X  44  44 

•-*  C 
xj  a  a 
y  a  44 
a  x  u  i 
:  a  o 

,<s  s  r 

1  44  *  ■-  - 

I  - 

:  c  —  *4 

xj  a 
i  a  -  x 
x  —  *4  . 
»  — 

:  a  a 

S  m 

44  '  fl 

*  a  i 

X  -4  *4 

*'2- 

0044  44  | 

5-2- 

X  W  44 

44  a 
ax-  • 

h  ? 


•  5  1*2 
25  g 

-4  X 

g’ 

"e  i  'f " 
•  1 2  |  g 
825  S3 


S'-  g  t 

O  X 

0©  44  O 
e  -  44 

—  »o  a 
*4  e  x  a 


1-255 


We  both  hsve  air  Launched  crulae  missiles- -but  you're  correct,  we  To  the  extent  that  we  don't  have  that  capability  then,  that 

can  detect  the  aircraft  that  would  launch  those  missiles,  even  though  we  provides  temptation  to  them  to  consider--as  part  of  their  strategy, 

might  be  able  to  then  not  track  the  missiles  once  they  were  coming  their  options- -using  an  advanced  surprise  attack  with  their  large  number 
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Co long  I  Bri«tol:  I  know  those  microphones  are  causing  problems  on  Mr.  Omdahl :  Okay.  If  adjacent  land  to  the  OTH-B  site  is  devalued 

both  ends,  but  just  a  reminder  again.  These  questions  are  written  down  by  rerouting  for  drainage,  what  recourae  will  rural  landowners  have? 
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Colonel  Lee :  Mo.  There  ere  iom  added  reatrictiona  on  the  But  if  you  would  still,  in  a  theoretical  basis  then,  consider  what 
transmit  site.  In  the  case  of  the  transmit  site,  there  is  a  radio  might  happen  20,  30  or  40  years  from  now  When  the  Air  Force  pulls  down 
energy  that  is  being  sent  out,  that  radar  signal.  We  will  establish  the  the  system — if  the  land  had  been  leased,  and  again  I  emphasise  that  the 
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Colon.l  Brlitol :  Thank  you.  air.  Thla  1»  olthar  Ann  Dyndal  or 
■om thing  olao  that  rhyMS  with  Dyndal. 


Mr.  Dvrdel:  Okay.  The  information  I  received  on  that  is — it  was 
evaluated  on — number  one,  evaluated  on  the  cost  and  benefits.  Number  Colonel  Lee;  Mitre  Corporation. 
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gmphasUtng  sgein,  in  looking  at  an  area  outside  of  Thief  River  Colonel  Lee:  We  have  a  lot  of  flexibility.  If  we  can  use  the 

f*11*'  ’ "*  *••  the  kind  of  growth  that  you  have,  m  would  ensure  existing  county  roads  and  that  doesn't  cause  an  impact  in  the  area,  then 

that  that  growth  took  place  back  over  that  araa.  that's  the  most  coat  effective  construction  method  for  us.  But  if  it's 
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There  is  no  ml  tentative  iyst«  that  we  have  or  will  have  in  the  First  of  all,  a  procedural  question.  In  that  conment  there  that 

near  future  to  provide  that  kind  of  detection  for  the  cruise  missile  you've  already  received  from  the  Minnesota  Quality  Board,  they  mention 

threat.  fact  that  there  may  be  a  requirement  for  a  state  environmental  review. 
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Mr.  Bern:  My  name  is  Daniel  Ber^.  l*m  here  representing  the  sale  or  lease  of  that  land. 

Minnesota  Pollution  Control  Institute.  I  have  several  questions. 
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ooon,  I*®  afraid  acme  of  you  night  not  have  a  chance  to  be  heard.  And  eastern  edge  of  the  Red  River  Valley,  consisting  of  some  of  the  most 

once  we  finish  those.  If  there  are  any  remaining  questions,  I*d  be  happy  productive  soil  in  the  world.  Our  local  economy  depends  on  the  ag 

to  et.tartaln  the®.  production  which  creates  new  wealth  every  year  as  a  renewable 


In  closing,  I  Mould  lika  to  aakm  ona  thins  claar.  By  land,  my  operations  as  well  as  croplands,  particularly  a  number  of  very 

business  and  my  horns  is  not  for  sals.  Thank  you.  outstanding  *raa  operations.  I  mean  the  area  pertaining  to,  as  Hr. 

Swanson  said,  a  lot  of  good  agricultural  land.  There *s  obviously  some 

Colonel  Bristol:  Thank  you,  sir.  Hr.  Varn  Spangler.  wasteland  too,  some  ridges  and  some  marshland.  But  according  to  Colonel 
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the  Individual  responsible  for  compiling  that  data. 

Mr.  Sundeen:  Yes,  I  would  like  to  make  another  statement.  My  nai 
As  the  above  numbere  apply  to  both  crop  and  livestock  farms,  and  in  is  Mark  Sundeen.  I  live  in  rural  Thief  River  Falls.  I'm  representing 

the  designated  area  there  are  a  number  of  very  productive  livestock  the  Agassiz  Audubon  Society.  This  is  a  local  chapter  of  the  National 

Audubon  Society. 
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Col anal  Bristol:  Thank  you,  sir.  Hr.  David  Millar? 
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11m  Snvironaental  tepee t  Stataaent  (ay*  that  tha  land  will  ba  uaad  relevant  to  the  uae  of  the  OTH-B  Air  Force  Radar  Project  20  years  down 

for  other  public  projects.  Public  land  ia  public  land.  Sure,  another  the  road,  and  comparing  it  to  the  Bekona  Hiaaile  Base,  that  you  all  know 

heart dr  probably  will  hava  to  take  place.  It'a  easier  for  a  public  ia  nonfunctional  now. 

project  to  be  located  on  land  that's  already  owned  by  the  Roveraaant. 
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Just  ss  I  wi  feeling  coMfortsbl*  hating  the  Ayatollah  In  Iran,  I  perhaps  hear  what  you  have  to  say  with  retards  to  the  contents  and  your 

learned  the  president  had  been  secretly  sendins  hie  ares.  Libya  and  indications.  And  don't  forset  that  Karen  Diehl  is  also  here 

Colonel  Khsdefy  seas  like  another  good  source  to  hate,  to  drop  our  bombs  representing  Budy  Boschvltz.  Talk  to  her,  if  you  can. 

on,  but  now  ws  find  out  the  administration  has  failed  to  relay  this 
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Mr.  llataon:  Would  you  mom  it  ©nou^b  to  tafco  cor©  of  wood  growth  *o 
that  thay  wouldn't  aproad  into  tho  adjoining  fialdf 


3.6.2  Submitted  Materials 


Materials  were  received  from: 

John  and  Connie  Omdahl,  Warren,  MN 

Leroy  Stumpf,  State  Senator,  1st  District,  Plummer,  MN 
Mark  A.  Sugdin,  Agassiz  Audubon  Society 
Sam  Genereaux,  Thief  River  Falls,  MN 
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and  drainage  systems  will  be  disrupted? 
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A  COMMENTS 


This  section  has  been  published  in  a  separate  volume  identified  as 
Part  IIB. 
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5  RESPONSES  TO  COMMENTS 


Public  comments  on  the  Draft  EIS  are  contained  in  the  transcripts 
of  the  public  hearings  (Section  3),  in  the  materials  submitted  at  those 
hearings  (also  Section  3),  on  the  comment  sheets  submitted  at  the 
hearings  or  later  by  mail  (extracted  and  printed  in  Section  4.1),  and  in 
the  letters  (Section  4.2).  Responses  to  those  comments  follow. 

Many  comments  or  questions  concentrated  on  a  relatively  few 
subjects.  Instead  of  treating  each  of  these  comments  separately,  one 
general  response  has  been  written  to  cover  all  aspects  of  each  such 
subject  that  were  raised  in  the  comments.  Some  specific  comments  on 
these  subjects,  as  well  as  all  other  comments,  are  treated 
individually.  As  a  consequence,  the  reader  will  find  a  comprehensive 
treatment  of  a  number  of  subjects  of  high  interest  in  one  location. 

The  general  responses  are  located  at  the  beginning  of  this 
section.  Each  is  labelled  and  also  divided  into  subsections  with 
headings,  where  useful.  Responses  to  all  other  comments  follow.  Except 
for  the  general  responses,  the  location  of  each  comment  in  this  document 
is  referenced  at  the  beginning  of  the  response. 

5.1  General  Responses 

Gl.  Environmental  Impact  Analysis  Process  (EIAP) 

The  process  that  the  Air  Force  followed  leading  to  the  preparation 
of  this  Final  EIS  and  the  Record  of  Decision  that  will  follow  has 
conformed  to  the  requirements  of  the  National  Environmental  Policy  Act 
and  implementing  DOD  and  Air  Force  regulations.  Beginning  with  the 
filing  of  a  Notice  of  Intent  to  prepare  an  EIS  on  the  proposal  to 
construct  and  operate  the  Central  Radar  System  (CRS) ,  the  Air  Force 
conducted  an  extensive  scoping  process  involving  many  informal  public 
meetings  attended  by  more  than  1,500  people;  extensive  newspaper,  radio 
and  TV  coverage;  and  contacts  with  individuals,  organizations,  and  state 
and  federal  agencies. 

Following  release  of  the  Draft  EIS  to  the  public,  the  Air  Force 
held  three  public  hearings.  The  extensive  public  involvement  resulted 
in  far  more  requests  for  EIS  copies  than  the  Air  Force  had  expected. 
Several  additional  print  runs  were  made,  and  copies  were  sent  to  all 
individuals  who  requested  a  copy  as  soon  as  copies  were  available.  In 
response  to  numerous  requests  by  the  public  as  by  well  as  state  and 
federal  officials,  the  Air  Force  twice  extended  the  comment  period  and 
also  held  a  second  set  of  three  public  hearings. 
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The  effort  of  carrying  out  the  EIAP  for  the  CRS  frequently  taxed 
the  ability  of  the  Air  Force  System  Program  Office  at  Hanscom  Air  Force 
Base  to  respond  as  quickly  and  as  completely  as  many  would  have  liked. 
The  Air  Force  regrets  any  misunderstandings  or  inconveniences  that 
resulted  from  this  situation. 

Complete  transcripts  of  the  six  public  hearings  are  printed  in 
Section  3  of  this  document.  The  many  written  comments  and  letters  that 
were  submitted  are  also  printed  in  their  entirety.  As  stressed  by  the 
hearing  officer  at  each  of  the  public  hearings,  the  Air  Force  has  given 
equal  weight  to  written  materials  and  oral  remarks  made  at  the  hearings. 

After  waiting  the  required  minimum  period  of  30  days  from  notice 
that  the  Final  EIS  has  been  released,  the  Office  of  the  Secretary  of  the 
Air  Force  will  issue  the  Record  of  Decision  (ROD).  If  the  decision  is 
to  proceed,  the  ROD  will  state  the  Air  Force's  decision  on  the  location 
of  the  operations  center,  transmit  site,  and  receive  site  and  include 
the  mitigation  strategy  to  be  implemented  as  part  of  the  CRS  program. 

The  ROD  would  also  specify  additional  environmental  studies  that  would 
be  part  of  the  final  process  for  land  acquisition  and  siting  of  the 
transmit  and  receive  antenna  sectors.  The  public  will  be  notified  of 
the  issuance  of  the  ROD  through  news  releases  to  the  media  in  the 
three-state  area. 

G2 .  The  Need  for  the  Central  Radar  System 

The  Threat 


Long-range  strategic  aircraft  of  the  Soviet  Union  pose  a  continuing 
threat  to  the  United  States.  Although  the  general  public  considers  the 
four-engined,  turboprop  TU-95  "Bear"  to  be  an  old  aircraft,  the  majority 
of  the  Bears  in  the  Soviet  inventory  consists  of  improved  "Bear-G" 
models  and  the  newer  "Bear-H"  model,  which  can  launch  AS-15  long-range 
cruise  missiles.  Bear  aircraft  are  frequently  encountered  west  of 
Alaska  and  off  the  U.S.  East  Coast,  and  they  regularly  engage  in 
training  missions  simulating  an  attack  against  North  America.  The 
Soviets  also  have  the  "Blackjack"  strategic  bomber,  which  they  may  begin 
deploying  in  the  very  near  future.  The  Soviet  threat  was  described  at 
each  of  the  public  hearings.  For  example,  see  pp.  3-4  and  3-5  and  the 
accompanying  briefing  charts  on  pp.  3-24  to  3-26. 

The  current  emphasis  on  SDI,  the  Strategic  Defense  Initiative,  does 
not  reduce  the  need  for  surveillance  of  the  strategic  aircraft  and 
cruise  missile  threat.  The  SDI  program  is  intended  to  counter  the 
ballistic  missile  threat  and,  in  effect,  to  make  such  weapons 
ineffective.  The  need  to  deter  attack  from  conventional  strategic 
aircraft  will  remain.  If  arms  reduction  talks  are  able  to  eliminate  or 
reduce  the  number  of  ballistic  missiles,  a  possible  consequence  would  be 
greater  Soviet  emphasis  on  strategic  aircraft.  The  OTH-B  radar  systems 
would  then  become  significantly  more  important. 
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CRS  Coverage 


The  surveillance  coverage  of  the  four  OTH-B  radar  systems  is 
illustrated  in  the  briefing  charts  used  at  the  public  hearings  (see  p. 
3-24).  East  Coast  Radar  System  (ECRS)  coverage  begins  about  500  miles 
from  the  Maine  radar  site  and  extends  out  to  about  2,000  miles.  By 
virtue  of  the  geometry  of  the  radar  beam  path  from  the  transmit  site  to 
the  ionosphere  and  back  to  the  earth’s  surface,  the  CRS  will  not  be  able 
to  cover  areas  less  than  about  500  miles  away.  The  CRS  sector  facing 
east  will  survey  the  500,000-mi2  gap  left  by  the  ECRS,  overlapping  the 
ECRS  coverage  enough  to  ensure  that  targets  being  tracked  can  be  handed 
over  from  the  ECRS  to  the  CRS  with  no  loss  of  track  information. 
Similarly,  the  CRS  sector  facing  west  will  cover  the  500,000-mi2  gap 
left  by  the  West  Coast  Radar  System  (WCRS),  again  with  sufficient 
overlap  for  continuous  coverage  and  handover  of  tracks.  The  southwest- 
and  southeast-facing  CRS  sectors  will  cover  the  southern  approaches  to 
the  U.S. 

In  addition  to  aircraft,  the  CRS  is  required  to  detect  and  track 
much  smaller  cruise  missiles,  that  could  be  launched  from  submarines  or 
from  aircraft  such  as  the  Bear  H.  Without  the  east-  and  west-facing  CRS 
sectors,  cruise  missiles  launched  by  submarines  from  near-shore  ocean 
areas  could  not  be  detected.  The  south-facing  sectors  extend  the 
surveillance  coverage  against  submarine  launched  cruise  missiles  into 
the  ocean  areas  to  the  south,  and  also  deny  the  use  of  southern 
approaches  for  undetected  aircraft  attack. 

The  area  to  be  surveyed  by  the  CRS  is  not  covered  by  other 
systems.  The  maximum  detection  range  of  the  coastal  microwave  radars 
jointly  used  by  the  FAA  for  air  traffic  control  and  by  the  Air  Force  for 
air  defense  is  200  miles  for  aircraft  at  30,000  feet  altitude.  Against 
an  aircraft  at  1,000  feet,  the  detection  range  falls  to  39  miles. 

Cruise  missiles  are  expected  to  fly  at  very  low  altitudes  where  the 
coastal  radars  can  provide  little,  if  any,  warning. 

Alternatives  to  the  CRS 


The  CRS  is  the  most  cost-effective  alternative  available  to  provide 
the  required  surveillance  coverage.  The  cost  of  a  network  of  satellites 
to  cover  the  near-shore  areas  is  estimated  to  exceed  $10  billion  to 
establish  initially;  significant  annual  costs  would  be  incurred  as 
well.  Equally  important,  additional  development  effort  is  also  needed 
before  such  a  system  could  be  implemented.  Airborne  surveillance 
radars,  such  as  the  Airborne  Warning  and  Control  System  (AWACS),  are  an 
important  complement  to  the  OTH-B  radar  systems,  but  many  systems  would 
be  required  to  provide  the  same  continuous  24-hour-per  day  surveillance 
coverage.  Therefore,  because  the  cost  of  one  AWACS  is  only  slightly 
less  than  the  cost  of  one  CRS  sector,  an  AWACS  fleet  is  not  a 
cost-effective  alternative.  The  limited  range  of  coastal  microwave 
radars,  particularly  against  low-flying  cruise  missiles,  makes  them 
inadequate  for  the  CRS  mission. 
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The  alternative  of  taking  no  action  does  not  meet  mission 
requirements.  The  East  and  West  Coast  Radar  Systems,  which  have  already 
been  approved,  deny  the  opportunity  to  launch  a  surprise  attack  from 
those  directions.  The  same  surveillance  protection  to  the  south  is 
necessary  to  complete  the  deterrence  against  surprise  attack  from  any 
direction.  With  the  advent  of  sea-launched  cruise  missiles,  the  need  to 
establish  deterrence  against  a  surprise  attack  makes  surveillance  of  the 
near-shore  areas  an  essential  part  of  the  U.S.  deterrence  strategy. 

It  would  be  desirable  to  extend  the  OTH-B  coverage  to  the  northern 
approaches  as  well.  However,  auroral  disturbances  in  the  ionosphere  at 
high  latitudes  prevent  the  OTH-B  from  reliably  detecting  and  tracking 
targets.  Microwave  line-of-sight-radars  are  the  only  available 
alternative.  The  Air  Force's  North  Warning  System  program  is  replacing 
the  DEW  Line  with  new  solid-state  radars  to  maintain  this  line  of 
detection.  These  new  radars  also  have  a  limited  detection  range,  but 
their  location  in  the  far  north  maximizes  the  warning  time  for  an 
aircraft  or  cruise  missile  attack  against  North  America. 

Waminx  Time 

The  United  States  has  a  set  of  long-range  radar  systems  to  provide 
warning  of  an  attack  by  ballistic  missiles.  The  ballistic  trajectories 
flown  by  these  missiles,  whether  Intercontinental  Ballistic  Missiles 
(ICBMs)  or  Sea-Launched  Ballistic  Missiles  (SLBMs) ,  make  it  possible  for 
powerful  line  off-sight  radars,  such  as  PAVE  PAWS  radars  or  Ballistic 
Missile  Early  Warning  System  (BMEWS)  radars,  to  give  warning  before 
missile  impact.  The  OTH-B  radar  system  provides  an  equivalent  warning 
against  the  atmospheric  threat  posed  by  strategic  aircraft  and  cruise 
missiles. 

Having  the  ability  to  warn  against  attack  ensures  that  our 
strategic  forces  remain  effective  as  a  deterrent  against  surprise 
attack.  The  Soviets  are  unable  to  destroy  our  ability  to  retaliate  as 
long  as  we  have  warning  of  an  impending  attack. 

The  OTH-B  radar  systems  will  provide  several  hours  of  warning 
against  attack  by  long-range  aircraft.  This  warning  time  would  allow 
our  forces  to  be  alerted  and  the  public  to  be  warned.  Furthermore, 
unlike  the  case  of  ballistic  missiles,  which  cannot  be  recalled  after 
launch,  warning  of  a  aircraft  attack  would  also  provide  time  for 
negotiations  to  prevent  the  attack  from  proceeding. 

The  OTH-B  system  is  able  to  distinguish  between  potentially 
unfriendly  aircraft  and  commercial  aircraft.  Flight  plan  information 
and  pilot  position  reports  are  continuously  entered  into  the  OTH-B 
computer  system  so  that  radar  tracks  can  be  correlated  with  known 
aircraft  movements.  The  presence  of  one  or  more  unknown,  and  therefore 
potentially  unfriendly,  aircraft  causes  the  OTH-B  operations  center  to 
notify  the  Sector  and  Region  Operations  Control  Centers  (SOCC/ROCC)  and 
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the  North  American  Aerospace  Defense  Command  (NORAD)  where  information 
from  other  sensor  systems  as  well  as  OTH-B  is  available  to  the  National 
Command  Authority. 

The  OTH-B  radars  are  part  of  an  air  defense  system.  They  are  not 
part  of,  and  do  not  contribute  to,  any  defensive  capability  against  the 
Soviet  ballistic  missile  threat.  Inferences  that  the  CRS  violates  the 
Anti-Ballistic  Missile  (ABM)  Treaty  because  it  is  located  in  the 
north-central  part  of  the  United  States  distant  from  the  southern  U.S. 
borders  are  incorrect.  The  treaty  specifically  excludes  air  defense 
radars . 

Long-Term  Effectiveness 

The  planned  lifetime  of  the  CRS  is  20  years.  This  is  a  nominal 
period  that  is  being  used  in  planning  to  ensure  that  adequate  funding 
and  personnel  resources  are  programmed.  The  20-year  period  is  also  a 
requirement  for  logistics  support.  Based  on  experience  with  other  radar 
and  electronic  systems,  the  CRS  will  be  useful  for  more  than  20  years 
because  electronic  components  will  be  improved  as  new  equipment  becomes 
available.  The  use  of  HF  radio  waves  for  over-the-horizon  detection  and 
tracking  will  not  become  obsolete  in  20  years.  Thus,  if  national 
interests  continue  to  require  surveillance  of  ocean  areas  against 
potential  attack,  the  OTH-B  system  will  be  effective  in  meeting  that 
need. 


The  use  of  a  portion  (5-28  MHz)  of  the  high-frequency 
electromagnetic  spectrum  where  wave  lengths  vary  from  60  meters  to 
approximately  10  meters  will  be  effective  against  both  current  and 
projected  threats.  These  wavelengths  are  about  the  same  as  typical 
aircraft  dimensions,  making  it  very  difficult  to  render  an  aircraft  less 
visible  to  the  OTH-B  radar.  The  Air  Force  is  confident  that  the  OTH-B 
radar  will  be  able  to  perform  its  mission  against  any  Soviet  threat  well 
into  the  next  century. 

Development  of  the  OTH-B  radar  system  began  over  ten  years  ago  with 
the  Experimental  Radar  System  in  Maine.  This  system  verified  the 
performance  characteristics  of  the  OTH-B  during  a  year  of  testing  from 
1980-1981.  Completion  of  the  CRS  is  not  expected  until  the  early  1990s, 
but  the  time  lag  from  start  of  the  ECRS  to  completion  of  the  CRS  is  the 
result  of  phasing  OTH-B  funding  to  keep  it  within  annual  Congressional 
and  DOD  constraints.  Results  of  testing  with  the  first  ECRS  sector  have 
proved  the  system’s  performance. 

Because  the  OTH-B  radar  uses  radio  energy  reflected  back  from  the 
earth's  surface,  an  aircraft  cannot  underfly  the  system  coverage.  The 
ionosphere  ranges  from  50  to  300  kilometers  (30  km  equals  approximately 
100,000  feet),  making  it  also  impossible  for  an  aircraft  to  overfly  the 
system. 
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The  detection  range  of  the  OTH-B  radar  depends  only  on  radar 
frequency  and  ionospheric  characteristics.  At  night  or  during  the 
winter,  the  electron  density  in  the  ionosphere  is  lower.  This  requires 
that  lower  frequencies  be  used  to  achieve  the  same  range.  Given  that 
small  cruise  missiles  are  detected  more  readily  at  higher  frequencies, 
certain  combinations  of  night,  winter,  and  low  sunspot  number  (which 
also  /educes  electron  density)  may  affect  the  OTH-B  radar's  ability  to 
detect  cruise  missiles.  However,  weather  conditions,  including  the 
sub-zero  winters  in  Minnesota  and  the  Dakotas,  have  no  effect  on  OTH-B 
performance. 

The  Government  Accounting  Office  (GAO)  has  published  two  reports 
questioning  the  effectiveness  of  the  OTH-B  system.  In  its  first  report, 
the  GAO  questioned  proceeding  with  the  WCRS  without  waiting  for  the 
results  from  ECRS  testing.  In  the  second  report,  GAO  questioned 
proceeding  with  the  CKS  without  test  data  that  demonstrated  that  cruise 
missiles  can  be  detected.  The  DOD  position  was,  and  is,  that  test  data 
were  adequate  to  proceed  with  the  WCRS  (which  Congress  subsequently 
approved  and  funded),  and  that  subsequent  test  data  were  sufficient  to 
proceed  with  the  CRS.  (Funding  is  requested  in  the  current  FY88-89 
Defense  Budget  Request  that  was  submitted  to  Congress  in  January  198?). 
(Refer  also  to  the  comment  portion  in  the  Thief  River  Falls  hearing,  pp. 
3-261  and  3-262.) 

Vulnerability  to  Attack 

The  OTH-B  radar  system  is  intended  primarily  to  provide  early 
warning  of  an  attack  on  North  America.  It  does  not  serve  as  a 
command-and-control  system  and  is  not,  therefore,  "hardened"  to  survive 
an  attack  directed  against  it.  The  system  is  designed  to  be  highly 
reliable  and  available  continuously  to  detect  an  attack  on  North  America 
with  essentially  no  system  downtime  due  to  equipment  failures.  The 
costs  to  defend  such  a  system  against  direct  attack,  including  terrorist 
attack,  would  be  excessive.  Armed  security  personnel  will  patrol  the 
transmit  and  receive  sites,  but  will  not  be  capable  of  repelling  a 
large-scale  attack  on  the  facilities. 

The  OTH-B  system's  role  as  a  warning  system  makes  it  highly 
unlikely  that  the  OTH-B  would  be  considered  a  military  target; 
destruction  of  the  site  would,  by  that  very  action,  provide  warning  of 
an  attack  in  progress. 

The  OTH-B  system  is  effective  in  the  presence  of  electronic 
countermeasures  (ECM).  Its  ability  to  rapidly  change  frequency  and  the 
location  of  the  specific  area  under  surveillance  makes  it  very  difficult 
for  an  adversary  to  disrupt  its  operation  effectively. 

Funding  Status 

The  FY88  defense  budget  request,  submitted  to  Congress  in  January 
1987,  includes  the  funds  required  to  complete  the  final  sector  of  the 
West  Coast  Radar  System.  It  also  includes  funds  to  acquire  land  for  the 
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Central  and  the  Alaskan  Radar  Systems.  The  FY89  portion  of  the  two-year 
FY88-89  budget  request  includes  funds  for  the  first  sectors  of  the  CRS 
and  the  ARS.  Current  Air  Force  plans  are  to  request  funds  to  continue 
the  program  at  two  sectors  per  year,  with  the  final  two  CRS  sectors 
funded  in  FY91.  Approval  of  the  current  FY88-89  defense  budget  request 
will  constitute  Congressional  authorization  for  the  CRS  and  ARS  and 
appropriate  funds  to  begin  both  programs. 

G3.  Study  Area  Selection 

Location  in  Prime  Farmland 


The  process  that  resulted  in  selection  of  the  five  receive  site 
study  areas  and  four  transmit  site  study  areas  is  described  in  the  Draft 
EIS  (pp.  2-9  and  2-11)  and  was  also  presented  in  the  public  hearings. 

The  region  in  eastern  North  and  South  Dakota  and  Western  Minnesota, 
which  consists  predominantly  of  prime  farmland,  is  the  only  geographic 
location  from  which  the  necessary  surveillance  coverage  can  be 
provided.  If  the  transmit  and  receive  sites  were  further  west,  where  it 
has  been  suggested  there  is  less  productive  land,  the  surveillance 
coverage  to  the  east  would  not  overlap  with  that  of  the  East  Coast  Radar 
System.  Similarly,  more  easterly  sites  would  leave  an  uncovered  area 
within  the  minimum  range  of  the  West  Coast  Radar  System.  The 
north-south  location  of  the  transmit  and  receive  sites  is  limited  by  the 
need  to  cover  the  southern  coast  of  North  America  while  adequately 
overlapping  the  northern  portions  of  the  ECRS  and  WCRS  coverages. 

Moving  the  southwest-  and  southeast-facing  sectors  further  south 
would  increase  coverage  to  the  south.  However,  that  would  significantly 
compromise  CRS  performance  because  the  siting  region  was  defined  by 
considering  the  frequency-surveillance  range  combination  that  would 
optimize  cruise  missile  detection.  Also,  the  overlap  of  the  four  CRS 
sectors  required  to  hand  off  targets  between  adjacent  sectors  would  be 
lost  if  the  CRS  sectors  were  split  into  two  sites. 

The  Air  Force  considered  other  possible  locations  that  were 
suggested,  as  well.  Each  was  evaluated  ag»inst  siting  criteria 
including  the  amount  of  land  required,  separation  from  sources  of 
interference  distance  from  the  operations  center  (for  potential  receive 
sites),  and  feasible  pairings  of  transmit  and  receive  sites.  No 
additional  siting  areas  met  these  criteria. 

Land  Area  Requirements 

The  amount  of  land  required  for  the  CRS  is  dictated  primarily  by 
the  size  and  power  of  the  antenna  systems  needed  to  achieve  the  OTH-B 
detection  performance.  Sufficient  land  is  required  at  the  transmit  site 
so  that  RFR  levels  at  the  boundary  fence  are  well  below  the  health-based 
standards  for  exposure  to  this  form  of  energy.  Land  is  needed  at  the 
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receive  site  to  accommodate  the  very  long  antenna  used  for  cruise 
missile  detection  and  to  separate  the  antenna  from  vehicular  traffic  and 
other  potential  sources  of  interference. 

Each  of  the  four  transmit  sectors  will  require  about  600  acres  in  a 
plot  measuring  about  5,000  feet  by  5,200  feet  The  total  requirement  is 
therefore  about  2,400  acres.  However,  the  specific  location  of  the  4 

antennas,  particularly  the  two  facing  southeast  and  southwest,  may 
produce  land  segments  that  are  uneconomic  to  farm.  In  such  a  case,  the 
government  would  purchase  or  lease  those  segments  as  well  as  the  land 
actually  occupied  by  the  CRS.  For  example,  if  all  4  sectors  were  placed  , 

within  a  single  square  approximately  2  1/2  miles  on  a  side,  4,000  acres 
would  be  required.  The  specific  antenna  layout,  and  therefore  the  land 
required,  will  be  determined  considering  the  natural  features  of  the 
land  (e.g.,  topography  and  water  bodies)  as  well  as  its  availability. 

Each  of  the  four  receive  sectors  will  also  require  about  600  acres, 
measuring  about  10,000  feet  by  2,600  feet.  As  with  the  transmit  site, 
however,  the  specific  antenna  layout  may  result  in  land  segments  that 
would  be  uneconomical  for  the  owner  to  use,  and  the  government  would 
therefore  also  purchase  or  lease  these  segments. 

Specific  Siting  Criteria 

Both  the  East  Coast  and  West  Coast  Radar  Systems  are  located  in 
remote  areas.  Remoteness  has  the  advantage  of  minimizing  potential 
interference  from  other  sources  of  electromagnetic  energy  on  the  OTH-  B 
systems.  The  absence  of  communities  or  a  large  number  of  dwellings  also 
reduces  the  number  of  potential  interference  problems  that  the  Air  Force 
has  to  resolve  as  part  of  its  commitment  not  to  interfere  with  other 
electronic  systems  or  with  broadcast  reception.  The  low  RFR  levels  that 
exist  outside  the  transmit  site  exclusion  fence  pose  no  health  hazards, 
so  the  preference  for  remoteness  is  not  related  to  h  man  health  effects. 

The  particular  criteria  used  to  determine  the  boundaries  of 
candidate  CRS  study  areas  were  intended  to  minimize  "he  potential  for 
the  mutual  interference  effects  described  above.  /  ;er  the  study  areas 
were  selected  and  identified  as  candidate  transmit  or  receive  sites,  the 
interference  criteria  were  again  used  to  evaluate  the  specific  sites.  m 

Given  the  Air  Force's  commitment  to  correct  any  interference 
problems  with  radio,  TV,  or  other  systems,  the  potential  number  of  such 
corrections  is  significantly  reduced  if  there  are  no  pop  ation 

concentrations  closer  than  10  miles  directly  in  front  of,  or  5  miles  « 

behind,  the  transmit  antennas.  For  a  receive  site,  the  separation 

distance  can  be  smaller,  depending  on  the  loca1  electromagnetic  (EM) 

noise  background,  but  the  criterion  still  serve,  as  a  useful  starting 

point. 
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The  criterion  restricting  the  CRS  sites  to  locations  more  than  5 
miles  from  a  high  voltage  transmission  line  applies  only  to  tho  receive 
site.  At  closer  distances,  EH  noise  may  interfere  with  the  receive 
system  and  degrade  its  ability  to  detect  targets.  The  objective  of  the 
criterion  is  to  avoid  having  a  power  line  directly  in  front  of  the 
antenna  where  arriving  signals  might  be  reflected  off  the  power  line. 
Such  scattering  of  energy  would  create  more  background  noise.  When 
possible  siting  areas  were  first  evaluated  in  late  1985,  the  power  line 
across  the  Wheaton  North  study  area  was  overlooked,  and  the  Wheaton 
North  site  was  subsequently  identified  as  one  of  four  transmit  study 
areas.  By  the  February  1986  scoping  meetings,  the  Air  Force  was  aware 
of  the  power  line,  and  specific  reevaluation  determined  that  the  area 
was  still  suitable  for  as  a  transmit  site.  (Inadvertently,  the  August 
1986  Draft  EIS  contained  an  older  map  that  had  not  been  updated.) 

The  criterion  to  stay  10  miles  from  airways  was  intended  to  avoid 
or  minimize  potential  interference  effects  on  the  CfH-B  system.  Large 
numbers  of  aircraft  could  reflect  or  scatter  the  transmitted  OTH-B  beam 
and  create  noise  or  false  target  information  in  the  receive  system.  On 
the  other  hand,  aircraft  in  an  airway  near  the  receive  site  could 
scatter  the  energy  returning  from  targets  and  reduce  the  receive 
system's  detection  performance.  In  assessing  the  potential  for  problems 
at  a  specific  siting  area,  the  type  of  airway,  its  location,  and  its 
orientation;  the  type  and  frequency  of  traffic;  and  the  antenna  location 
and  orientation  must  be  considered.  For  both  the  Thief  River  Falls 
study  area  and  the  Amherst  study  area,  such  an  arsessment  indicated  that 
the  nearby  airways  would  not  pose  interference  problems  for  tne  OTH-B 
radar . 

G4.  Land  Acquisition 

The  Process 

A  thorough  description  of  the  process  that  would  be  followed  in 
acquiring  land  for  the  CRS  sites  appears  in  the  pamphlet  "Land 
Acquisition  Procedures"  published  by  the  Corps  of  Engineers.  The 
pamphlet  is  reprinted  at  the  end  of  Section  5.  A  point  of  contact  for 
additional  questions  is  also  provided.  Although  the  pamphlet  describes 
the  process  of  purchasing  land,  the  Air  Force  is  also  willing  to  lease 
land.  The  Omaha  District  of  the  Corps  of  Engineers  will  handle  both  the 
sales  and  lease  processes  as  agents  for  the  Air  Force. 

The  Air  Force  and  the  Corps  of  Engineers  will  contact  all  affected 
landowners  after  the  Office  of  the  Secretary  of  the  Air  F  ce  issues  the 
Record  of  Decision  announcing  the  selection  of  the  transmit  and  receive 
sit-j  areas.  The  Air  Force  will  select  specific  locations  for  the 
transmit  and  receive  antennas  considering  the  results  of  additional 
environmental  studies,  the  availability  or  ease  of  acquiring  land  within 
the  area,  and  any  natural  features  such  as  topography  that  would  affect 
the  ease  or  cost  of  construction. 
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Funds  for  land  acquisition  have  been  requested  in  the  FY88  defense 
budget.  Depending  on  the  subsequent  funding  schedule  for  construction 
of  the  four  sectors,  one  to  three  years  may  elapse  before  construction 
begins  on  certain  plots  of  land.  The  Air  Force  will  consider  permitting 
farming  operations  to  continue  until  site  preparation  work  must  begin. 
This  added  benefit  to  the  landowner  would  be  considered  in  negotiating 
the  purchase  or  lease  provisions. 

If  a  landowner  requests  to  lease  his  or  her  land,  the  Corps  of 
Engineers  will  negotiate  a  long-term  lease  whose  annual  payments  will  be 
reevaluated  periodically.  The  lease  payments  would  be  at  fair  market 
value,  reflecting  payments  made  by  others  for  equivalent  land.  Specific 
terms  and  conditions,  including  the  interval  between  reevaluation  of  the 
lease  payments  and  any  conditions  on  returning  the  land  at  the  end  of 
the  lease  period,  would  be  negotiated  separately  with  each  landowner. 

The  transcripts  of  the  hearings  (printed  in  Section  3  of  this 
document)  contain  additional  information  and  answers  to  other  questions 
on  land  acquisition.  More  information  is  also  available  from  the 
Riverdale  Office  of  the  Corps  of  Engineers. 

Deactivation 


When  the  land  for  the  transmit  and  receive  sites  is  no  longer 
needed  for  the  OTH-B  system,  it  will  be  made  available  for  other  uses 
following  established  procedures.  If  the  land  had  been  leased,  it  would 
be  returned  under  the  provisions  of  the  lease.  If  it  had  been 
purchased,  the  government  would  first  consider  it  for  other  federal  use 
before  offering  the  land  for  sale. 

Consideration  of  other  federal  needs  does  not  mean  that  the  land 
would  be  turned  into  a  nuclear  waste  dump,  a  concern  repeatedly  raised 
by  the  public  in  letters  and  at  the  public  hearings.  (See  the  remarks 
on  decommissioning  on  p.  3-259  of  this  document.) 

Operation  of  the  CRS  will  have  no  effect  on  future  use  of  the  land 
at  the  transmit  or  receive  site.  After  deactivation,  removal  of  the 
groundscreen  in  front  of  the  antenna  would  make  the  entire  area  of  each 
sector,  except  for  the  antenna  structure,  available  for  farming.  • 

G5.  Drainage  and  Flooding 

The  flat  topography  of  all  of  the  study  areas  and  the  grading  done 
over  the  years  for  agricultural  use  contribute  to  problems  with  surface 
runoff,  drainage,  and  localized  flooding  in  the  areas.  Cooperative 
efforts  of  farmers  and  local  and  county  governments  has  led  to  intensive 
management  of  runoff  through  ditching,  regrading,  culverting,  and  other 
techniques.  Managing  runoff  has  reduced  flooding  and  decreased  costly 
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interruptions  of  agriculture.  However,  a  delicate  balance  exists 
between  factors  that  affect  runoff  (surface  grade,  vegetation,  roads, 
culverts,  etc.)  and  flooding.  Changes  to  a  relatively  small  land  area 
can  affect  large  land  areas  both  upstream  and  downstream. 

Flat  terrain  is  a  requirement  of  the  OTH-B  radar  system.  The  study 
,  areas,  particularly  those  chosen  as  preferred  locations  by  the  Air 

Force,  will  require  minimal  grade  alterations  to  install  the  OTH-B 
facilities.  The  natural  topography  and  the  agriculture  activity  has 
created  large,  open,  flat  relative  well-drained  areas  where  the  radar 
«  backscreen  and  groundscreen  could  be  installed  with  only  small  surface 

changes.  Most  of  each  site  will  be  unaltered  because  it  will  be 
contained  within  the  exclusion  fence  and  will  not  have  facilities  of  any 
kind,  other  than  the  exclusion  fence  and  access  road. 

The  Air  Force  will  consult  with  state,  county,  and  local  agencies 
and  districts  responsible  for  drainage  management  prior  to  and  during 
the  development  of  site  grading  and  drainage  plans  for  the  selected 
sites.  Engineering  plans  will  ensure  that  construction  of  the  OTH-B 
radar  facilities  will  involve  minimal  alteration  of  existing  drainage 
patterns.  Retention  ponds,  settling  basins,  culverts,  and  other 
drainage  management  facilities  will  be  designed  in  accordance  with 
appropriate  agency  requirements. 

G6 .  Economic  Impacts 

After  the  CRS  begins  operating,  approximately  50  people  will  be 
employed  at  the  transmit  site  and  a  like  number  at  the  receive  site. 

Two  or  three  individuals  will  be  enlisted  military  personnel,  who  will 
live  in  the  local  community  rather  than  at  the  site.  In  fact,  the 
entire  staff  will  live  within  commuting  distance  in  the  nearby 
communities.  About  30  people  at  each  site  will  be  operations  and 
maintenance  personnel  hired  by  the  firm  responsible  for  operating  the 
system.  Under  contract  to  the  Air  Force,  this  firm  will  build,  install, 
and  checkout  the  CRS.  It  will  also  hire  the  operations  and  maintenance 
staff  and  provide  any  required  training.  Interested  individuals  would 
apply  to  the  contractor  after  one  is  selected. 

,  The  balance  of  the  staff  at  each  site  will  be  security  personnel. 

At  the  East  Coast  Radar  System,  these  personnel  fill  federal  wage-grade 
civil-service  jobs.  If  the  same  approach  is  used  at  the  CRS,  local 
residents  will  have  an  opportunity  to  fill  these  positions  by  applying 
in  the  usual  manner. 

During  the  construction  period,  jobs  will  also  be  available.  The 
system  contractor  will  select  subcontractors,  including  firms  from  the 
regions  of  the  transmit  and  receive  sites,  to  supply  particular  goods 
and  services.  Hiring  will  be  done  by  these  subcontractors. 
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The  Draft  EIS  describes  the  potential  fiscal  impact  on  school 
districts  and  other  entities  whose  revenues  are  derived  from  property 
taxes.  The  Air  Force  recognizes  the  possible  consequences  of  such 
revenue  loss.  It  sought  and  received  approval  to  lease  the  land  it 
requires  in  part  to  mitigate  those  consequences.  In  leasing,  the  owner 
would  continue  to  pay  property  taxes.  Road  maintenance  costs  are 
addressed  in  Response  No.  G7.  Under  certain  conditions,  acquisition  of 
property  within  a  school  district  may  make  the  district  eligible  for  an 
entitlement  under  Section  2  of  Public  Law  81-874.  After  specific 
transmit  and  receive  sites  are  chosen,  the  government  will  work  with 
potentially  affected  local  communities  to  determine  possible  specific 
impacts  and  to  seek  appropriate  mitigation  measures,  including 
assistance  to  school  districts,  if  available. 

Construction  and  operation  of  the  CRS  will  alter  the  local 
economy.  At  each  site,  about  50  people  will  be  employed  and 
approximately  1  to  6  farmsteads  will  be  displaced.  Income  from  the  new 
jobs  will  substantially  exceed  that  lost  by  the  displacement  of  farming 
activity.  However,  the  CRS  employees  will  spend  their  income  on  a 
different  mix  of  goods  and  services,  resulting  in  some  shift  in  the 
composition  of  the  local  economy  and  in  gains  and  losses  to  individual 
businesses.  Relocation  assistance  will  be  provided  to  people  who  are 
displaced  by  the  CRS  project  (see  Response  No.  G4). 

Operation  of  the  CRS  will  not  restrict  land  use  or  property 
adjacent  to  either  the  transmit  or  receive  sites;  both  farming  and 
recreational  uses  can  continue.  Hunting  will  not  be  restricted. 
Virtually  all  farming  equipment,  including  land-leveling  devices, 
closed-circuit  TV,  and  electronic  monitoring  devices,  may  be  used 
without  problem  to  either  the  CRS  or  the  farming  activity.  However,  arc 
welders  could  interfere  with  the  CRS  receive  system.  Therefore,  the  Air 
Force  will  not  locate  the  receive  site  near  large-scale  arc  welding 
operations  and  may  ask  for  advance  notice  of  the  use  of  arc  welders  for 
short-term,  on-farm  repairs. 

CRS  sites  will  neither  pose  a  hazard  to  adjacent  land  nor  interfere 
significantly  with  farming  operations.  In  addition,  the  government  will 
pay  fair  market  value  (or  lease  rates)  for  all  land  that  it  acquires. 
Therefore,  the  Air  Force  does  not  expect  the  value  of  land  near  the  CRS 
sites  to  change  because  of  the  presence  of  the  CRS. 

The  Air  Force  will  ask  the  Federal  Aviation  Administration  to 
establish  a  restricted  zone  around  the  transmit  site.  Aerial  crop 
spraying  will  be  permitted  up  to  the  boundaries  of  the  transmit  site  on 
an  individual  basis  as  required.  Pilots  will  not  be  endangered  by  the 
radar  beam.  There  will  be  no  restrictions  at  the  receive  site. 
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G7 .  Roads 


The  Air  Force  recognizes  that  the  amount  of  land  needed  for  the 
transmit  and  receive  sectors,  and  the  need  to  fence  these  sectors  will 
affect  use  of  the  road  network  in  the  area.  The  Air  Force  will  mitigate 
this  impact  by  constructing  roads  around  the  sectors,  opening  those 
roads  to  public  use  and  providing  for  the  year-round  maintenance 
(including  snow  removal)  of  those  roads. 

At  the  transmit  site,  each  antenna  sector  requires  a  land  area 
approximately  one  mile  square.  For  the  two  antennas  facing  east  and 
west,  each  sector  can  be  located  on  a  single  section  of  land.  The 
southwest  and  southeast  sectors  will  each  cross  more  than  one  section. 
One  site  layout  would  place  all  four  sectors  in  a  contiguous  area 
approximately  2  by  2-1/2  miles.  In  this  arrangement,  the  entire  area 
would  be  fenced,  and  existing  roads  through  the  fenced  area  would  be 
closed. 

At  the  receive  site,  each  antenna  sector  would  cross  two  or  more 
sections  of  land.  If  the  sectors  were  not  contiguous,  each  would 
require  a  fenced  area  approximately  1/2  mile  wide  by  almost  two  miles 
long.  For  the  sector  facing  east,  the  Air  Force  would  build  a  new  or 
upgraded  road  at  the  mid-section  line  running  north  and  south.  The 
east-west  roads  crossing  between  the  section  and  mid-section  roads  would 
be  closed,  and  the  entire  area  fenced. 

Several  alternative  arrangements  of  the  antenna  sectors  are 
possible.  Copies  of  the  briefing  charts  used  in  the  public  hearings 
show  some  of  these  arrangements  (see  Sections  3.1.2  and  3.4.2).  Natural 
land  features,  environmental  study  results,  impacts  on  the  surrounding 
area,  and  the  ease  of  acquiring  the  necessary  acreage  will  determine  the 
site  layout. 

New  roads  constructed  by  the  Air  Force  will  be  built  and  maintained 
to  existing  standards  in  the  area.  If  existing  roads  must  be  improved 
for  site  construction  or  for  year-round  use  during  operation,  the  Air 
Force  will  take  responsibility.  To  mitigate  impacts  on  local  and  county 
maintenance  of  roads  caused  by  the  removal  of  land  from  the  tax  base  or 
by  the  creation  of  new  roads,  the  Air  Force  will  assume  responsibility 
for  maintaining  the  perimeter  roads  surrounding  the  site  for  the 
duration  of  the  operational  life  of  the  CRS. 

To  minimize  impacts  during  construction,  roads  on  the  site  will  be 
kept  open  to  the  public  until  the  new  or  improved  perimeter  roads  have 
been  completed.  Nevertheless,  impacts  on  individuals  may  remain.  The 
Air  Force  will  attempt  to  minimize  such  impacts  by  working  with  the 
potentially  affected  businesses,  farmers,  and  landowners  during  the 
siting  and  land  acquisition  process. 
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G8.  Radiofrequencv  Radiation  (RFR)  Bioeffects 

The  Draft  EIS  summarizes  the  results  of  an  extended  critical  review 
of  over  8,000  published  reports  of  studies  of  RFR  bioeffects.  This 
continuing  review  has  been  sponsored  by  the  Air  Force  School  of 
Aerospace  Medicine,  which  itself  has  carried  out  and  sponsored  research 
on  RFR  bioeffects  for  almost  20  years.  The  review  considered  all  forms 
of  RFR  over  a  very  wide  range  of  frequencies  (10  kHz  to  30  GHz) 
irrespective  of  the  specific  characteristics  of  possible  radiating 
devices.  In  assessing  the  health  risks  of  the  CRS,  however,  the 
frequencies  at  which  it  will  operate,  the  amount  of  power  that  it  will 
radiate,  and  its  mode  of  operation  (continuous,  not  pulsed)  were  taken 
into  account. 

Although  the  review  applied  rigorous  criteria  in  assessing 
bioeffects  reports,  the  Air  Force  did  not  conclude  that  the  absence  of 
documentation  of  statistically  significant  effects  constitutes  proof 
that  no  effects  will  occur.  (See  Sections  4.14.1.2,  4.14.1.4,  4.14.4, 
4.14.5,  and  4.14.6  of  the  Draft  EIS.)  Rather,  given  all  the 
considerations  in  evaluating  research  results,  it  concluded  that  there 
was  an  absence  of  reliable  scientific  evidence  demonstrating  the 
likelihood  of  harmful  effects.  Thus,  although  no  one  can  guarantee  that 
effects  will  not  occur,  the  evidence- -or  lack  thereof — indicates  that 
adverse  effects  are  highly  unlikely. 

The  topic  of  human  health  effects  was  addressed  in  separate 
presentations  at  the  November  1986  public  hearings  at  Hillsboro,  North 
Dakota;  Britton,  South  Dakota;  and  Thief  River  Falls,  Minnesota,  by  Mr. 
John  Mitchell  from  the  Air  Force  School  of  Aerospace  Medicine  at  Brooks 
Air  Force  Base,  San  Antonio,  Texas.  Mr.  Mitchell's  presentations  are 
included  in  the  transcripts  of  these  hearings  (see  pages  3-183  through 
3-184,  for  example).  The  transcripts  also  include  Mr.  Mitchell's 
responses  to  related  questions  or  concerns  on  the  subject  of  RFR 
bioeffects. 

Nonionizing  Radiation 

Nonionizing  radiofrequency  radiation  (RFR)  from  the  OTH-B  system 
differs  from  ionizing  radiation  associated,  for  example,  with  nuclear 
power-generating  stations.  The  technical  discussion  in  Section  4.14.2 
of  the  Draft  EIS  describes  how  RFR  can  or  may  interact  with  biological 
organisms.  These  mechanisms  differ  completely  from  the  ways  in  which 
ionizing  radiation  affects  biological  organisms.  Ionizing  radiation  can 
generate  cumulative  effects  at  any  level  of  exposure;  RFR  (at  the  levels 
that  will  occur  outside  the  OTH-B  exclusion  fence)  does  not.  Ionizing 
radiation  may  be  associated  with  radioactive  substances  that  may  be 
taken  up  into  the  bodies  of  plants,  animals,  and  humans:  RFR  is  not. 
Nuclear  power  plants  generate  potentially  hazardous  waste  materials;  RFR 
generates  no  hazardous  waste.  Therefore,  "contamination”  of  crops  or 
livestock  in  the  vicinity  of  the  OTH-B  system  is  not  possible. 
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Effect  versus  Hazard 


An  effect  observed  as  the  result  of  exposure  to  an  agent  might  not 
necessarily  constitute  a  hazard.  Other  factors  also  play  important 
roles.  For  example,  infrared  radiation  (IR)  is,  like  RFR,  absorbed  by 
the  human  body.  Like  RFR,  it  causes  (among  other  effects)  a  warming  of 
the  tissues,  but  because  its  wavelengths  are  much  shorter  than  those  of 
RFR,  it  is  absorbed  in  the  outermost  layers  of  the  skin.  Such  warming 
constitutes  an  effect  of  IR  on  the  body.  If  one  is  cold,  as  on  a  cold 
day,  the  warming  is  a  beneficial  effect.  If  one  is  hot,  as  on  a  summer 
day,  then  the  possibility  exists  that  additional  heating  may  be 
hazardous.  The  fact  that  the  IR  causes  an  effect  does  not  of  itself 
constitute  a  hazard. 

Similarly,  some  RFR  effects  are  by  their  nature  considered 
hazardous.  For  example,  continued  long-term  exposure  of  mice  throughout 
pregnancy  may,  if  the  levels  are  very  high,  give  rise  to  birth  defects. 
This  is  clearly  a  hazardous  effect.  (The  levels  associated  with  the 
OTH-B  system  are  thousands  of  times  too  low  to  cause  such  effects.) 

Other  effects  are  difficult  to  categorize  as  hazardous.  For  example, 
using  very  accurate  chemical  tests,  some  scientists  have  reported  that 
the  levels  of  certain  hormones  in  the  blood  of  rats  change  in  response 
to  RFR  exposure.  Similar  changes  in  the  same  hormone  occur  naturally 
when  the  rats  are  exposed  to  stressful  conditions,  for  example,  as  in 
moving  the  rats'  cages  into  a  new  room  with  different  sounds  and 
smells.  RFR  exposure  is  termed  a  "stressor”  under  such  circumstances, 
but  such  stress  may  be  beneficial,  enabling  the  rats  to  cope  better  with 
their  new  environment  by  facilitating  their  immune  system  response  to 
any  new  challenges. 

Other  effects,  such  as  reported  fluctuations  in  the  binding  and 
release  of  calcium  ions  in  chicken  brain  halves  in  test  tubes  exposed  to 
amplitude-modulated  RFR,  are  virtually  impossible  to  categorize  as 
hazards,  because  scientists  are  unable  to  agree  whether  the  effects  have 
any  physiological  significance. 

With  regard  to  the  OTH-B  system,  however,  the  RFR  levels  in  the 
areas  surrounding  the  system  will  be  so  low  that  the  existence  of  any 
effects  whatsoever  is  highly  unlikely. 

Proof  of  Safety 

Science  cannot  prove  with  certainty  that  any  agent  is  safe,  i.e., 
that  adverse  effects  will  not  occur.  To  do  so  would  require  performing 
an  infinite  number  of  tests  covering  all  possible  exposure  scenarios. 

For  example,  a  scientist  might  expose  100  different  strains  of  bacteria 
to  an  agent  and  find  no  effect.  But  this  does  not  preclude  the 
possibility  of  finding  effects  in  the  101st  strain  tested.  On  the  other 
hand,  scientists  do  make  statements  about  probabilities.  If  the  above 
scientist  had  conducted  100  tests,  he  would  conclude  that  the 
probability  of  seeing  an  effect  in  the  101st  test  was  low,  and  he  would 
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be  extremely  surprised  to  see  an  effect.  Thus,  science  cannot  say  that 
there  will  be  absolutely  no  effects  from  exposure  to  an  agent,  but 
rather  that  there  is  a  certain  probability  associated  with  an  effect. 

In  the  case  of  the  OTH-B  system,  based  on  the  30-40  years  of 
research  that  have  been  carried  out  on  the  biological  effects  of  RFR  and 
on  the  many  thousands  of  scientific  papers  that  have  been  published  (and 
summarized  in  the  Draft  EIS),  the  probability  that  any  effects  will  be 
seen  is  judged  to  be  effectively  zero.  That  is,  no  cases  of  adverse 
health  effects  will  be  seen  that  are  attributable  to  RFR  exposure.  This 
may  be  contrasted  with  effects  c  !  to  exposure  to  other  agents  that  are 
expected  to  cause  health  \  blems  in  agricultural  communities,  for 
example,  pesticides  and  ev  exposure  to  sunlight,  which  is  known  to 
cause  premature  aging  of  skin  and  skin  cancer.  Thus,  although  research 
can  never  demonstrate  that  a  risk  does  not  exist,  it  can  establish 
probabilistic  bounds  on  possible  risks,  and  if  these  bounds  are 
sufficiently  low,  it  can  say  for  all  practical  purposes  that  the  risk  is 
zero. 


Soviet  Standards 


The  Soviet  exposure  standards  for  RFR  are  discussed  in  Section 
4.14.1.3  of  the  Draft  EIS,  along  with  standards  for  other  countries.  As 
stated  there,  exposure  limits  in  the  U.S.S.R.  are  considerably  lower 
than  those  of  Western  countries.  Consequently,  some  speculate  that 
either  the  Soviets  know  of  some  harmful  effects  of  which  Western 
scientists  are  unaware  or  the  Soviet  government  is  much  more  protective 
of  its  citizenry  than  Western  nations,  which  should  follow  the  Soviet 
lead.  In  fact,  neither  of  these  speculations  appears  valid. 


In  1974,  ANSI  published  a  Radiation  Protection  Guide  of  10 
mW/cm^,  which  was  in  effect  until  1982.  For  approximately  the  same 
period,  the  Soviet  standard  was  10  microwatts/cm^,  or  one-thousandth 
of  the  ANSI  standard.  However,  although  the  Soviet  standard  was  lower, 
it  was  virtually  unenforceable:  the  Soviets  did  not  have  portable 
electronic  equipment  capable  of  measuring  RF  power  density  until  the 
late  1970s;  hence,  they  could  not  determine  if  people  were  actually 
being  exposed  at  levels  above  the  standard.  In  addition,  the  Soviet 
military  was  specifically  exempt  from  the  standard. 


In  1982,  ANSI  adopted  a  frequency-dependent  standard,  based  on  the 
concept  of  specific  absorption  rate  (SAR).  The  radiation  protection 
guide  limited  whole-body  average  SAR  to  0.4  W/kg,  a  level  that 
incorporates  a  safety  factor  of  10  below  SARs  deemed  to  cause  effects 
that  might,  under  some  circumstances,  be  considered  hazardous.  The 
Soviets  have  also  made  considerable  changes  in  their  standards,  also 
incorporating  a  degree  of  frequency  dependence,  and  increasing 
permissible  exposure  levels  somewhat.  Very  recently,  a  paper  in  the 
Soviet  scientific  literature  called  for  adoption  of  the  0.4  W/kg-SAR 
basis  to  set  a  new  Soviet  standard.  Thus,  the  apparent  discrepancy 
between  U.S.  and  U.S.S.R.  standards  may  be  resolved  in  the  next  few 
years . 
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The  University  of  Washington  Study 

The  Air  Force  School  of  Aerospace  Medicine  funded  a  3-year, 
million-dollar  study  at  the  University  of  Washington  at  Seattle  to 
compare  the  effects  of  exposure  of  100  rats  of  RFR  with  the  effects 
observed  in  100  other  rats  that  were  not  exposed.  Although  this  was 
called  a  "low-level  exposure"  study,  the  exposed  rats  were  irradiated 
with  an  average  SAR  of  0.2  to  0.4  W/kg,  the  latter  being  the  current 
ANSI  exposure  limit  for  humans.  Exposures  were  21  hours  per  day  for  25 
months.  One  hundred  fifty-five  different  measures  of  health  and 
behavior  were  monitored. 

The  results  revealed  few  differences  between  the  exposed  and 
control  animals  in  these  measures,  and  most  differences  that  did  occur 
were  either  not  statistically  significant,  or  came  and  went,  indicating 
that  they  were  most  probably  due  to  random,  chance  fluctuations  not 
associated  with  RFR  exposure.  However,  one  difference  was  striking: 
primary  malignant  tumors  were  found  in  18  of  the  10  exposed  animals,  but 
in  only  5  of  the  100  control  animals.  This  is  statistically 
significant,  and  at  face  value  suggests  that  RFR  can  cause  cancer  in 
rats  (and,  by  inference,  in  humans).  However,  as  Professor  Guy  recently 
pointed  out*,  this  may  in  fact  not  be  so. 

Several  reasons  cast  doubt  on  the  conclusion.  For  example, 
malignant  tumors  occur  normally  in  the  strain  of  rat  used.  The  rate 
observed  in  the  control  group  was  less  than  that  normally  expected.  The 
rate  observed  in  the  exposed  group  was  about  that  expected.  Therefore, 
the  difference  was  due  not  to  an  increase  in  cancer  in  the  exposed  rats, 
but  rather  to  a  decrease  in  cancer  in  the  control  group.  When  all 
tumors  (malignant  and  nonmalignant)  were  considered,  no  difference 
between  the  exposed  and  the  nonexposed  groups  was  noted.  Additionally, 
with  other  cancer-causing  agents  such  as  toxic  chemicals,  one  type  of 
cancer  typically  predominates.  In  this  study,  no  single  type  of  tumor 
predominated,  nor  was  the  incidence  of  any  single  type  of  tumor 
unexpected  on  the  basis  of  previous  studies.  Finally,  the  comparison  of 
tumor  incidence  was  just  one  of  155  different  comparisons  made  in  the 
study  .  Statistically,  one  would  expect  at  least  some  of  the  measures 
to  differ  on  a  statistically  significant  basis  just  by  chance  alone. 

,  Thus,  the  case  for  RFR  causing  cancer  in  the  exposed  rats  is  greatly 

weakened  by  the  above  considerations.  As  Professor  Guy  has  pointed  out, 
"to  demonstrate  reliably  a  connection  between  microwave  irradiation  and 
the  development  of  any  one  kind  of  tumor  might  require  a  study  hundreds 
of  times  larger  and  more  expensive  than  the  Seattle  study — a  size  that 
*  might  be  infeasible." 


*K.R.  Foster  and  A.W.  Guy,  "The  Microwave  Problem,"  Scientific 
American.  Vol.  255,  No.  3  (September  1986),  pp.  32-39. 
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Despite  the  fact  that  extensive  research  has  yielded  little 
reliable  evidence  of  the  existence  of  health  effects  at  low  RFR  levels, 
the  Air  Force  continues  to  conduct  a  comprehensive  research  program 
investigating  bioeffects  issues.  The  investigations  range  from 
subcellular  to  whole  animal  studies  and  have  covered  the  frequency  range 
from  VHF  to  millimeter  wave  emissions.  They  are  carried  out  at  some  of 
the  world's  most  prestigious  institutions  and  the  results  are  published 
in  the  open  scientific  literature. 

G 9.  Electromagnetic  Interference  (EMI) 

The  potential  impact  of  the  OTH-B  on  other  electronic,  including 
telecommunications,  systems  is  addressed  in  detail  in  the  Draft  EIS  (see 
Section  4.13.2.2.1  and  Appendix  C).  Although  several  types  of  systems 
could  be  affected  by  EMI  arising  from  OTH-B  transmissions,  corrective 
measures  exist  to  avoid  or  minimize  those  impacts.  The  Air  Force  will 
take  whatever  actions  are  necessary  to  eliminate  all  interference 
problems  identified  by  the  public. 

Potential  EMI  impacts  are  a  concern  only  in  the  vicinity  of  the 
transmit  site.  The  receive  site  uses  long,  very  sensitive  listening 
antennas  that  are  totally  passive.  No  RFR  is  emitted  by  the  receive 
antennas  and,  therefore,  no  interference  will  be  caused  by  the  OTH-B 
radar  system  near  the  receive  site. 

The  Air  Force  does  not  expect  the  CRS  to  create  any  EMI  that  will 
disrupt  radio,  TV,  citizens'  band  radio,  or  other  broadcast  systems  near 
the  transmit  site.  Every  radar  transmitter  has  the  potential  to  create 
EMI  on  the  frequencies  it  uses  or  in  frequencies  that  are  harmonics 
(i.e.,  integer  multiples)  of  the  frequencies  being  used.  The  most 
direct  way  to  resolve  a  specific  interference  problem  is  to  avoid  using 
the  particular  frequency  that  is  the  source  of  the  interference.  In  the 
case  of  the  OTH-B,  the  computers  that  control  the  transmitter  operation 
can  be  programmed  to  "lock-out"  specific  frequencies. 

The  Air  Force  already  has  a  list  of  frequencies  in  the  5  to  28  MHz 
band  that  may  not  be  used  by  the  OTH-B.  These  include  the  Amateur  Radio 
Bands  and  distress,  calling,  and  guarded  frequencies  (see  p.  A-3  of  the 
Draft  EIS.)  If  other  frequencies  are  identified  as  causing  particular 
interference  problems,  they  will  be  added  to  the  list  of  excluded 
frequencies. 

Based  on  experience  operating  the  Experimental  Radar  System  in 
Maine  between  1980-81,  the  Air  Force  does  not  expect  any  disruption  of 
radio,  TV,  or  other  communication  systems  by  the  CRS.  Potential 
interference  effects  were  also  evaluated  in  recent  tests  on  the  first 
sector  of  the  East  Coast  Radar  System.  No  effects  on  AM  or  FM  radio 
reception  were  observed,  even  when  the  radios  were  directly  outside  of 
the  transmit  sector  exclusion  fence.  Similarly,  TV  reception  was  not 
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affected  as  measured  using  a  low-cost,  off-the-shelf  portable  TV 
directly  outside  of  the  exclusion  fence.  Reception  was  equal  to  that  in 
the  community  of  Bingham,  Maine,  7  miles  away.  During  the  past  year  and 
a  half  of  testing  with  the  first  transmit  sector,  the  Air  Force  has 
received  no  complaints  of  interference. 

During  the  initial  checkout  of  the  CRS  and  during  the  operational 
period,  the  Air  Force  will  acknowledge  and  respond  to  all  reports  of 
suspected  interference.  If  the  interference  is  due  to  the  CRS  (which 
can  be  demonstrated  if  the  effect  remains  when  the  transmitters  are 
cycled  off  and  on  in  a  controlled  manner),  and  if  establishing 
additional  exclusion  frequencies  is  not  effective  or  practical,  the  Air 
Force  will  correct  the  interference  at  no  cost  to  the  individual  by 
other  equipment  modifications,  e.g.,  adding  filters  to  TV  receivers. 

The  potential  for  interference  to  the  CRS  at  the  receive  site  by 
other  systems  also  exists.  The  public  has  recognized  this  and  is 
concerned  with  possible  restrictions  on  activities  near  the  antenna 
sectors. 

The  Air  Force  does  not  plan  to  restrict  activities  outside  the 
boundary  fences  surrounding  the  receive  site  and  the  transmit  site.  No 
EMI  problems  associated  with  any  type  of  farming,  recreation,  or 
business  operation  outside  of  the  transmit  sectors  is  expected.  A 
restricted  airspace  zone  around  the  transmit  site  will  be  established 
with  the  Federal  Aviation  Administration,  but  provisions  to  allow  aerial 
crop  spraying  up  to  the  boundary  fence  will  be  established  on  an 
individual  basis  as  required. 

Similarly,  no  restrictions  will  be  placed  on  farming  or 
recreational  activities  outside  of  the  receive  sectors.  Some  business 
activities,  e.g.,  a  large-scale  arc  welding  operation,  could  cause 
interference  to  the  receive  site.  This  concern  will  be  taken  into 
account  in  the  final  site  selection.  Arc  welding  required  to  repair 
farm  equipment  would  be  occasional,  short-term  events  and  would  not 
disrupt  long-term  operations.  If  other  interference  problems  arise  at 
the  receive  site,  the  Air  Force  will  work  with  local  individuals  and 
communities  to  minimize  the  impacts  of  such  interference  on  the  OTH-B 
system. 

5.2  Specific  Responses 


1.  (See  p.  3-54.)  A  long-term  health  study  beginning  before  operation 
4  and  continuing  through  the  period  of  operation  is  unlikely  to  provide 

scientifically  and  medically  meaningful  information.  Available  evidence 
from  studies  of  humans  and  long-term  studies  of  animals  indicates  that 
RFR  does  not  increase  the  incidence  of  cancer  or  of  cardiovascular 
disease.  Therefore,  if  it  were  to  occur,  the  effect  would  be  extremely 
small.  The  magnitude  of  any  such  effect  on  the  population  near  an  OTH-B 
radar  would  likewise  be  extremely  small.  The  study  would  have  to  detect 
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a  very  small  effect  against  the  background  of  the  normal  incidence  of 
disease,  morbidity,  and  death  that  results  from  infection,  lifestyle 
(e.g.  alcohol  consumption,  cigarette  smoking,  drug  abuse),  and  diet.  In 
these  circmstances,  an  epidemiological  study  would  be  of  little  value 
because  there  would  be  an  insufficient  number  of  persons  in  the  study  to 
provide  the  statistical  base  necessary  to  detect  the  effects  of  such  a 
weak  agent.  Also  see  Response  No.  G8. 

2.  (See  p.  3-54.)  This  question  was  addressed  by  Mr.  Mitchell  at  the 
Britton  hearing.  See  p.  3-237  of  the  hearing  transcript.  Also  see 
Response  No .  G8 . 

3.  (See  p.  3-55.)  See  the  related  information  on  RFR  studies  on  pp. 
3-252  through  3-254  of  the  transcript  of  the  Thief  River  Falls  hearing. 

4.  (See  p.  3-57.)  Mr.  Mitchell  addressed  this  case  at  both  the  Britton 
and  Thief  River  Falls  hearings.  See  pp.  3-231  and  3-232  and  p.  3-252 
through  3-254  in  the  hearing  transcripts,  respectively. 

5.  (See  p.  3-62.)  The  statements  do  not  correctly  describe  the  impact 
of  public  opinion  on  Air  Force  actions.  The  Air  Force  identified 
several  alternative  study  areas.  To  the  extent  that  two  areas  are  found 
to  be  equally  suitable  on  the  basis  of  environmental  and  operational 
factors,  the  Air  Force  would  use  other  criteria  for  its  final 
selection.  The  ease  of  acquiring  land  would  be  a  major  criterion, 
simply  because  direct  negotiation  for  purchase  or  lease  of  land  would  be 
the  most  timely  and  would  ensure  that  the  project  could  proceed  without 
delays.  The  Air  Force  would  prefer  avoiding  problems  associated  with 
public  controversy  or  issues  separating  farmers  and  townspeople. 

However,  decisions  on  rejecting  an  area  or  moving  to  another  area  need 
to  be  made  on  the  basis  of  technical,  operational,  or  environmental 
reasons  rather  than  public  opinion.  Colonel  Lee  has  consistently  used 
this  rationale  throughout  the  Environmental  Impact  Analysis  Process. 

News  media  or  other  references  to  Colonel  Lee's  remarks,  however,  have 
sometimes  been  incomplete  or  inaccurate. 

6.  (See  p.  3-63.)  During  an  additional  scoping  meeting  held  in  June 
1986  in  Wheaton,  Minnesota,  Colonel  Lee  explained  to  a  small  group  of 
community  business  persons  and  farmers  that  the  term  "radiation"  often 
evokes  strong  feelings  that  prevent  an  objective  evaluation.  The  public 
generally  associates  "radiation"  with  ionizing  radiation  from  nuclear 
devices  rather  than  with  nonionizing  electromagnetic  radiation  emitted, 
for  example,  by  radio  stations,  CB  radios,  microwave  ovens,  and  light 
bulbs. 

During  the  same  scoping  meeting,  references  were  made  to  articles 
dealing  with  the  West  Coast  and  East  Coast  Radar  Systems.  These 
articles  stressed  the  importance  of  locating  the  sites  in  remote, 
unpopulated  areas.  The  same  methods  for  calculating  RFR  field  strengths 
and  judging  possible  effects  on  human  health  were  used  for  the  Central 
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Radar  System  (CRS)  EIS  as  for  the  EISs  for  the  earlier  systems. 
Remoteness  was  stressed  for  the  earlier  systems  to  ensure  that  other 
systems  would  not  interfere  with  the  OTH-B  radar  and  to  minimize  the 
effort  necessary  to  mitigate  any  interference  effects  on  radio,  TV,  or 
other  broadcast  systems.  Based  on  subsequent  test  data  from  the  East 
Coast  Radar  System,  the  Air  Force  is  confident  that  such  interference 
»  effects  are  not  discernible  beyond  the  immediate  area  of  the  transmit 

site.  Also  see  Responses  No.  G3  and  147. 

7.  (See  pp.  3-67  and  3-68.)  The  statements  about  interference  effects 

*  are  incorrect.  On  page  4-49  of  the  Draft  EIS,  potential  interference 
resulting  from  harmonics  of  the  OTH-B  frequencies  is  discussed.  Several 
solutions  to  such  interference  are  available,  beginning  most  directly  by 
having  the  OTH-B  system  not  operate  on  the  frequencies  that  create  the 
interfering  harmonic  frequencies.  The  Air  Force  position  has  been — and 
is — that  any  interference  resulting  from  operation  of  the  OTH-B  transmit 
site  will  be  corrected  by  the  Air  Force.  Also  see  Response  No.  G9. 

8.  (See  p.  3-71.)  The  statement  that  U.S.  standards  are  1,000  times 
greater  than  those  of  the  U.S.S.R.  is  incorrect.  The  current  U.S. 
standard  is  1  mW/cm2,  while  the  Soviet  standard  is  0.01  mW/cm2  (see 
pp.  4-60  through  4-65  of  the  Draft  EIS);  thus,  the  ratio  is  100:1. 
Standards  under  consideration  by  the  U.S.  Environmental  Protection 
Agency  include  options  that  imply  values  as  low  as  0.1  mW/cttr,  which 
would  make  the  ratio  10:1.  As  noted  on  p.  4-45  of  the  Draft  EIS,  the 
highest  level  of  RFR  to  which  the  general  public  could  be  exposed 
outside  the  exclusion  fence  is  estimated  to  not  exceed  0.02  mW/cm2. 

Thus,  the  expected  exposure  level  as  close  to  the  CRS  as  the  public  may 
come  is  approximately  equal  to  the  Soviet  standard.  At  greater 
distances,  the  exposure  level  rapidly  decreases  and  quickly  falls  below 
the  Soviet  standard.  Also  see  Response  No.  G8. 

9.  (See  p.  3-73.)  See  Response  No.  G8. 

10a.  (See  p.  3-74.)  This  case  study  is  among  the  reports  reviewed  in 
Section  4.14.2.1  of  the  Draft  EIS.  It  is  described  in  detail  in  the 
primary  reference  for  the  human  health  effects  section  of  the  Draft  EIS 
(’’Bioeffects  of  Radio frequency  Radiation:  A  Review  Pertinent  to  Air 

*  Force  Operations,”  by  L.N.  Heynick  and  P.  Poison,  Report 

USAFSAM- TR-83- 1 ,  USAF  School  of  Aerospace  Medicine,  Brooks  AFB,  Texas, 
1983).  The  facts  are  that: 

(1)  Intensities  of  the  beams  were  known  and  monitored  by  the  U.S. 

*  over  a  considerable  period  of  time.  Consequently,  actual 

exposure  histories  of  individuals  who  worked  at  the  embassy 
could  be  estimated  with  a  considerable  degree  of  accuracy. 
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(2)  The  highest  exposure  levels  (up  to  0.015  mW/cm2)  were 
recorded  in  the  period  from  June  1975  to  February  1976.  From 
1953  to  May  1975,  maximum  exposure  was  0.005  mW/cm^  for  9 
hours  per  day.  After  February  1976,  maximum  exposure  was 
fractions  of  a  thousandth  of  a  mW/cm2  for  18  hours  per 

day.  Therefore,  except  for  approximately  9  months  out  of  25 
years,  the  exposure  was  less  than  the  level  adopted  about 
1970  by  the  Soviets  as  their  exposure  standard  (0.010 
mW/cm^),  and  was  a  thousand  or  more  times  lower  than  the 
U.S.  standard  set  in  the  early  1970s. 

(3)  Over  1,800  employees  at  the  Moscow  embassy  and  more  than 
3,000  of  their  dependents  were  identified  for  an 
epidemiologic  study  covering  the  period  1953  to  1976.  A 
comparison  group  consisting  of  over  2,500  employees  who 
worked  at  nine  Eastern  European  posts  and  5,000  of  their 
dependents  was  also  identified  for  the  same  time  period.  In 
all,  4,388  employees  and  8,283  dependents  were  studied. 

'4)  The  results  of  a  mortality  study  showed  no  evidence  that  the 
Moscow  employees  experienced  any  higher  total  mortality  or 
increased  mortality  for  any  specific  causes  of  death  through 
1978.  Nor  was  the  mortality  experienced  by  the  Moscow 
dependents  different  from  that  of  the  comparison  dependent 
group . 

(5)  Alterations  in  a  group's  health  status  produced  by  the 

introduction  of  some  health  hazard  would,  in  all  likelihood, 
be  indicated  first  by  an  increase  in  the  frequency  of 
nonfatal  morbid  conditions.  Evidence  of  such  an  increase  in 
Moscow  employees  relative  to  employees  in  the  comparison 
group  was  sought;  hundreds  of  comparisons  were  made  based  on 
information  obtained  from  the  medical  records  of  the  two 
employee  groups.  The  study  group  was  found  to  have  a  large 
variety  of  health  problems,  many  of  which  were  serious;  but 
to  a  great  degree,  the  risks  of  developing  these  problems 
were  shared  nearly  equally  by  both  the  Moscow  and  comparison 
groups.  For  only  two  categories  were  the  rates  slightly 
higher:  protozoal  infections  in  male  Moscow  employees  and 
most  of  the  common  kinds  of  health  conditions  (summed 
together)  for  both  male  and  female  Moscow  employees. 

However,  there  was  no  consistent  pattern  of  occurrence 
relative  to  actual  exposure  to  microwave  radiation,  and 
therefore  it  was  extremely  unlikely  that  these  increases  were 
related  to  microwave  exposure. 
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(6)  Health  status  was  also  studied  by  analyzing  responses  to  a 
detailed  health  questionnaire.  In  this  instance,  some 
noteworthy  excesses  in  the  Moscow  employee  group  were 
observed.  Both  men  and  women  reported  more  problems  with 
their  eyes;  however,  most  problems  were  due  to  correctable 
refractive  errors.  The  men  reported  more  problems  with 
psoriasis,  and  the  women  reported  more  problems  with  anemia. 
The  Moscow  group,  especially  the  men,  reported  a  variety  of 
symptoms  (after  their  tour  of  duty)  much  more  frequently  than 
the  comparison  group:  more  depression,  more  irritability, 
more  difficulty  concentrating,  and  more  memory  loss. 

However,  no  relationship  between  the  occurrence  of  these 
symptoms  and  exposure  to  microwaves  was  found  .  Those  four 
symptoms  were  found  to  have  occurred  most  frequently  in  the 
group  with  the  least  exposure  to  microwaves.' 

(7)  A  similar  pattern  was  found  for  dependents.  No  consistent 
differences  were  found  among  adult  dependents  in  the  Moscow 
and  comparison  groups.  The  dependent  children  studied  had 
many  health  problems,  the  vast  majority  of  which  were  similar 
in  both  groups.  Only  the  occurrence  of  mumps  in  the  Moscow 
children  group  was  definitely  greater  than  in  the  comparison 
children  group.  Congenital  anomalies  occurring  after  arrival 
at  the  different  posts  were  studied.  Although  anomalies  had 
occurred,  no  difference  could  be  detected  between  the  Moscow 
group  and  the  comparison  group. 

In  summary,  with  very  few  exceptions,  an  exhaustive 
comparison  of  the  health  status  of  the  employees  who  had 
served  in  Moscow  with  those  who  had  served  in  other  Eastern 
European  posts  during  the  same  time  revealed  no  differences 
as  indicated  by  their  mortality  experience  and  a  great 
variety  of  morbidity  measures,  with  the  rather  minor 
exceptions  described  above.  For  those  exceptions,  an 
increase  in  occurrence  of  a  health  effect  was  actually 
correlated  with  lower  microwave  exposure.  These  findings 
refute  the  implies. ion  that  exposure  to  microwaves  caused 
adverse  health  effects. 

10b.  (See  p.  3-75.)  This  statement  deals  with  direct  currents,  direct 
current  fields,  and  ELF  (30  Hz-300  Hz)  fields.  The  mechanisms  of 
interaction  of  these  fields  with  biological  organisms  is  such  that 
comparison  with  the  HF  (3,000,000  to  30,000,000  Hz)  RFR  of  the  OTH-B 
system  is  not  relevant.  See  Section  4.14.2  of  the  Draft  EIS  and  the 
corresponding  sections  of  the  referenced  detailed  review  and  critique 
for  a  scientific  discussion  of  mechanisms  of  interaction  of  RFR  with 
biological  entities. 
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10c.  (See  p.  3-76.)  Webster's  Third  New  International  Dictionary 

defines  "synergism"  as  "cooperative  action  of  discrete  agencies. . .such 

that  the  total  effect  is  greater  than  the  sum  of  the  two  or  more  effects 

taken  independently."  There  is  no  valid  scientific  evidence  of 

synergistic  effects  from  one  or  more  electromagnetic  fields.  On  the 

contrary,  overwhelming  scientific  evidence  indicates  that  RFR  effects 

from  a  variety  of  sources  are  additive.  This  is  the  premise  for  « 

virtually  all  RFR  exposure  standards  worldwide,  both  Western  and  Eastern 

European.  Western  nations  have  established  frequency-dependent 

standards  as  the  threshold  based  on  a  whole -body  average  SAR  of  4  W/kg 

for  possibly  hazardous  effects.  The  1983  Soviet  standard  is  likewise  >. 

consistent  with  modern  understanding  of  the  dependence  of  RFR  bioeffects 

on  heat  load,  but  it  includes  larger  margins  between  the  levels  at  which 

effects  are  seen  and  the  recommended  exposure  levels,  probably  because 

of  philosophical  differences  between  the  Soviet  and  Western 

standard-setting  procedures.  (See  also  Section  4.14.1.3  of  the  Draft 

EIS  and  Response  No.  G8.) 

The  terms  electromagnetic  synergistics  (EMS)  and  electromagnetic 
synergistics  syndrome  (EMSS)  are  apparently  freshly  coined,  for  they  are 
not  used  in  the  scientific  literature  on  RFR  bioeffects.  In  light  of 
the  lack  of  valid  scientific  evidence  for  synergistic  effects,  the 
introduction  and  use  of  the  terms  appear  inappropriate. 

lOd.  (See  p.  3-77.)  The  OTH-B  transmitter  operates  in  the  HF  band  (3 
MHz-30  MHz).  It  does  not  radiate  microwave  energy,  nor  does  it  induce 
DC  or  ELF  currents  in  the  earth.  The  two  cited  possibilities  are 
therefore  specious. 

lOe.  (See  p.  3-77.)  This  is  not  correct.  See  Section  4.14.1.3  of  the 
Draft  EIS  for  a  discussion  of  exposure  standards.  The  1  mW/cm2  value 
appears  in  several  standards  for  a  specific  band  of  frequencies. 

lOf.  (See  p.  3077.)  This  statement  contradicts  the  statement  made  15 
lines  above  that  "appreciable  heating  occurred  only  at  levels  of  100 
mW/cm2  or  above." 

lOg.  (See  p.  3-77.)  All  research  on  the  biological  effects  of  RFR 

depends  on  actual  research  on  animals  and  on  living  systems,  both  in  the  » 

U.S.  and  the  U.S.S.R.  In  the  U.S.,  design  and  analysis  of  such 

experiments  are  guided  by  statistics  and  reported  in  those  terms  in  the 

published  scientific  literature.  In  the  U.S.S.R.,  statistics  also  play 

a  major  role  in  the  design  and  interpretation  of  scientific 

experiments.  However,  due  to  considerable  historical  differences  in  the 

way  in  Which  the  Soviets  publish,  they  frequently  do  not  include  details 

of  statistical  treatment,  making  it  difficult  to  verifv  the  results  and 

conclusions  that  they  present. 

lOh.  (See  p.  3-78.)  This  is  speculation.  It  presumes  that  one  can 
identify  animals  that  always  respond  with  an  increase  in  some  parameter 
and  animals  that  always  respond  with  a  decrease  in  the  same  parameter  in 
response  to  the  same  magnitude  of  stimulus  from  an  agent.  No  valid 
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scientific  evidence  in  the  RFR  bioeffects  literature  supports  such 
speculation.  On  the  contrary,  when  an  increase  is  seen  in  one  animal's 
response  and  a  decrease  is  seen  in  another’s,  it  is  most  likely  that  the 
changes  are  due  to  some  other  uncontrolled  factor  in  the  experimental 
situation,  or  are  the  result  of  some  random,  naturally-occurring 
variation  in  the  responses  of  both  animals. 

At  thermal  levels  of  interaction,  many  hundreds  or  thousands  of 
times  greater  than  levels  to  which  the  general  population  will  be 
exposed  by  the  OTH-B  system,  RFR  does  affect  blood  chemistry.  See 
Sections  4.14.3.7,  and  4.14.3.8,  and  4.14.3.9. 

lOi.  (See  p.  3-78.)  See  Response  No.  10c. 

lOj .  (See  p.  3-78.)  Most,  if  not  virtually  all,  valid  scientific 
research  on  RFR  bioeffects  has  been  conducted  under  experimental 
situations  where  the  exposure  dosimetry  is  accurately  known.  Exposure 
facilities  include  microwave  anechoic  shielded  rooms,  shielded  waveguide 
exposure  facilities,  wholly  enclosed  stripline  exposure  facilities,  and 
so  on.  Control  experiments  are  conducted  with  situations  identical  to 
actual  exposures,  except  that  no  RFR  is  present. 

10k.  (See  p.  3-78.)  Scientific  consensus  does  exist  and  is  the  basis 
for  establishing  scientifically  valid  exposure  standards  worldwide. 

101.  (See  p.  3-78.)  Contrary  to  this  statement,  in  only  a  very  few 
situations  has  modulation  (specifically,  amplitude  modulation)  of  RF 
carriers  at  sub-ELF  (not  ELF)  frequencies  been  reported  to  cause 
biological  >ffects.  One  is  the  case  of  "calcium  efflux."  Athough  two 
laboratories  have  reported  extensively  on  finding  such  effects,  other 
laboratories  have  not  been  able  to  reproduce  them.  Furthermore,  nothing 
indicates  that  such  effects  would  pose  a  hazard  to  human  health.  Also 
see  Response  No.  G8. 

Finally,  such  effects  have  not  been  demonstrated  for  frequency- 
modulated  RFR,  the  form  used  in  the  OTH-B  system.  A  radiofrequency 
field  modulated  at  ELF  is  not  the  same  as  adding  an  RF  carrier  and  an 
ELF  signal.  To  produce  modulation  requires  a  process  analogous  to 
multiplication,  not  addition. 

10m.  (See  p.  3-80.)  See  Response  No.  200. 

lOn.  (See  p.  3-80.)  The  fact  that  effects  are  largely  independent  of 
RFR  frequency  is  the  basis  for  concluding  that  only  thermal  mechanisms 
of  interaction  are  occurring.  (See  Section  4.14.2.2  of  the  Draft  EIS.) 
Frequency- specific  effects  are  needed  to  demonstrate  so-called 
nonthermal  mechanisms  of  interaction.  If  it  is  agreed  that  the  effects 
are  largely  independent  of  frequency,  then  this  implicitly  concurs  with 
the  fundamental  basis  of  standard-setting,  namely  that  SAR  is  the  most 
important  criterion. 
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lOo.  (See  p.  3-80.)  The  symptoms  described  are  also  referred  to  as 
"asthenic  syndrome"  by  the  Soviets.  Western  medical  practice  generally 
does  not  accept  the  syndrome  because  it  is  of  no  diagnostic  use 
whatsoever.  Everyone  at  one  time  has  experienced  one  or  many  of  the 
symptoms  so  described.  Many  or  most  of  the  symptoms  can  be  associated 
with  psychosomatic  problems  (general  stress)  rather  than  organic 
disease.  Except  for  the  most  severe  symptoms  claimed  (particularly 
cancer),  Western  medicine  treats  these  symptoms  rather  than  trying  to 
diagnose  their  cause,  because  decades  of  experience  have  shown  that  this 
is  effective.  Thus,  the  microwave/asthenic  syndrome  claimed  by  the 
Soviets  is  not  generally  recognized  in  the  West.  Also  see  Response 
No.  10A. 

lOp.  (See  p.  3-82.)  Interaction  mechanisms  are  discussed  on  pp.  4-68 
through  4-75  of  the  Draft  EIS.  They  are  also  treated  at  greater  length 
in  the  two  reviews  and  critiques  referenced  at  the  beginning  of  the 
Draft  EIS  section  on  human  health  effects  (p.  4-52).  The  theories  of 
Becker,  Marino,  and  Nordenstrom  rely  on  fundamental  mechanisms  of 
interaction  addressed  in  the  referenced  Draft  EIS  section.  Mechanisms 
other  than  thermal  are  given  consideration  in  the  Draft  EIS,  and  those 
studies  reporting  relevant  "nonthermal”  interactions  are  described  in 
the  two  referenced  reviews. 

11.  (See  p.  3-89.)  No  electrical  noise  or  hum  emanates  from  the 
transmit  arrays.  No  objectionable  wind  noise  has  been  heard  at  either 
the  transmit  or  receive  sites  on  the  East  Coast. 

12.  (See  p.  3-91.)  An  OTH-B  radar  system  cannot  malfunction  in  any  way 
that  endangers  the  public.  No  malfunctions  would  involve  an  explosion 
or  release  of  chemicals.  Certain  malfunctions  could  cause  the  radar 
scanning  to  be  interrupted  or  cause  the  transmitters  to  cease  emitting 
RFR.  If  scanning  were  interrupted  for  more  than  a  very  brief  period, 
transmission  would  be  stopped  until  the  problem  could  be  corrected. 

13.  (See  pp.  3-188  and  3-189.)  The  Air  Force  will  ensure  that  an 
adequate  weed  control  program  is  established  at  both  the  transmit  and 
receive  sites.  It  will  coordinate  the  development  of  this  program  with 
the  appropriate  state  and  local  agencies,  including  the  county  weed 
control  board,  and  will  ensure  that  vegetation  growth  over  the  antenna 
sectors  does  not  adversely  affect  adjacent  land.  The  Air  Force  will 
continue  this  program  for  the  duration  of  Air  Force  ownership  or  lease. 

14.  (See  p.  3-236.)  State  public  utilities  commissions  regulate  power 
companies  and  their  activities.  Whether  power  lines  to  the  CRS  sites 
would  be  routed  along  section  lines  depends  on  the  policies  and 
practices  of  these  commissions.  The  Air  Force  will  not  request  that 
section  lines  be  followed  because,  in  specific  circumstances  better 
known  by  the  commissions  and  the  power  companies,  other  routing  may  be 
superior. 


15.  (See  p.  3-237.)  See  p.  4-370  of  this  document  for  Mr.  Pulfrey's 
questions  and  references  to  the  Air  Force  responses. 

16.  (See  p.  3-240.)  See  pp.  3-165  through  3-167  of  this  document  for 
Mr.  Langley's  letter  and  references  to  the  Air  Force  responses. 

17.  (See  p.  3-241.)  The  transmit  site  requires  two  separate  (i.e., 
independent)  115  kV  power  lines.  The  receive  site  requires  one  12.5  kV 
power  line. 

18.  (See  p.  3-165.)  The  effect  of  the  CRS  demand  for  electricity  on 
the  rates  charged  by  the  supplier  is  speculative.  The  size  and 
direction  of  any  effect  will  depend  on  the  characteristics  of  the 
supplier's  generation  capacity  and  the  manner  in  which  the  supplier 
chooses  to  meet  the  demand.  If  the  CSS  demand  is  large  enough,  the 
responsible  state  public  utilities  commission  may  exercise  oversight. 

In  its  "Annual  Outlook  for  U.S.  Electric  Power  1986,"  covering  the 
period  to  1995,  the  U.S.  Department  of  Energy  projected  that  the  growth 
rate  of  total  electricity  generation  capacity  in  the  North  Central 
region  of  the  U.S.  will  exceed  the  growth  rate  of  total  electricity 
demand.  The  oversupply  situation  suggests  that  the  CRS  power  demand 
will  not  cause  rate  changes. 

19.  (See  p.  3-165.)  The  possibility  of  significant  impacts  on  the 
environment  or  on  landowners  arising  from  constructing  power 
transmission  lines  will  be  addressed  by  the  potential  power  suppliers, 
in  the  manner  required  by  the  authorities  that  issue  permits  or  other 
approvals. 

20.  (See  p.  3-165.)  Each  sector  at  the  CRS  transmit  site  will  emit  a 
maximum  of  1.2  MW  of  power.  However,  it  will  require  3.6  MW  of  input 
power  because  high-power  transmitters  are  inefficient.  Thus,  the 
four-sector  CRS  will  require  14.4  MW  to  operate  the  radar  transmitters. 
The  remaining  1.6  MW  will  be  used  for  facility  heating,  ventilation,  air 
conditioning,  lights,  and  miscellaneous  equipment. 

21.  (See  p.  3-165.)  No  unusual  substances  will  be  used  or  stored  on 
the  CRS  sites.  Diesel  fuel,  gasoline,  cleaning  solvents,  and  common 
construction  materials  will  be  stored  in  limited  quantities.  All 
storage  facilities  will  conform  to  federal,  state,  and  local  standards 
and  other  requirements.  Oils  with  PCBs  will  not  be  used.  Vegetation 
management  may  include  use  of  EPA-approved  herbicides  similar  to  those 
commonly  used  in  agriculture.  To  minimize  environmental  impacts, 
vegetation  management  will  be  coordinated  with  concerned  resource 
agencies. 

22.  (See  p.  3-165.)  The  Draft  EIS  statements  are  not  inconsistent. 
Soils  that  are  characteristically  well-drained  can  become  poorly  drained 
if  located  on  flat,  waterlogged  land. 
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23.  (See  p.  3-165.)  More  detailed  information  about  populations  and 
routes  of  resident  and  migrant  birds  will  be  gathered,  if  necessary, 
after  the  Air  Force  selects  the  study  areas  for  the  transmit  and  receive 
sites. 

24.  (See  p.  3-165.)  Theories  of  animal  migration  that  indicate  that 
animals  make  use  of  the  earth's  weak  magnetic  field  are  specifically 
concerned  with  the  earth's  geomagnetic  field.  That  field  is  a  DC  or 
steady-state  one.  The  electromagnetic  field  created  by  the  OTH-B  system 
is  an  AC  one,  with  frequencies  between  5  and  28  MHz,  and  has  no  DC  or 
steady-state  component.  Furthermore,  no  evidence  exists  that  radar 
systems  of  any  kind  have  adversely  influenced  the  migration  of  any 
animals.  Indeed,  radar  systems  have  been  used  by  wildlife  experts  to 
track  the  migration  of  birds. 

25.  (See  p.  3-165.)  The  Air  Force  did  not  conclude,  in  the  absence  of 
specific  information,  that  no  impacts  to  threatened  or  endangered 
species  would  occur.  Page  4-18  of  the  Draft  BIS  states  "Once  a  study 
area  has  been  selected,  specific  sites  for  the  sectors  would  be 
selected.  If  a  field  survey  of  the  sites  determined  that  the  project 
might  affect  federally  listed  endangered  or  threatened  species,  formal 
consultation  to  comply  with  Section  7(c)  of  the  Endangered  Species  Act 
of  1973  would  be  requested  from  the  USFWS.  Additional  studies  would  be 
conducted,  if  necessary,  to  determine  exactly  where  sensitive  habitats 
are  located  within  the  study  area.  If  significant  habitats  cannot  be 
avoided,  the  resource  would  be  evaluated  and  actions  taken  to  mitigate 
the  loss  of  habitat  as  much  as  possible."  State-listed  species  will  be 
addressed  in  a  similar  fashion. 

26.  (See  p.  3-166.)  As  the  Draft  BIS  text  continues  on  p.  4-42,  the 
Air  Force  would  take  "appropriate  mitigation  measures  consistent  with 
federal  and  state  laws  and  regulations."  This  means  that  the  Air  Force 
would  follow  procedures  established  under  36  CFR  800.4  to  comply  with 
the  requirements  of  Section  106  of  the  National  Historic  Preservation 
Act  of  1966  (as  amended).  Section  2(b)  of  Executive  Order  11593,  and  any 
other  applicable  laws  and  regulations.  In  consultation  with  the 
appropriate  State  Historic  Preservation  Officer,  the  Air  Force  would 
identify  and  evaluate  properties  within  the  affected  areas  for  their 
eligibility  for  the  National  Register  of  Historic  Places  and  would 
determine  potential  impacts  on  those  properties.  As  needed,  the  Air 
Force  would  develop  procedures  to  avoid  or  mitigate  adverse  effects  on 
cultural  resources  and  would  request  comment  from  the  Advisory  Council 
on  Historic  Preservation. 

27.  (See  pp.  3-166  and  3-167.)  "Beat"  frequencies  occur  when  two 
sources  are  extremely  close  together  in  frequency.  This  is  not  the  case 
with  the  OTH-B  radar  and  powerline  frequencies.  Interference  generally 
results  because  of  the  high  levels  of  amplification  inherent  in 
instrumentation  and  electronic  systems.  Such  amplification  mechanisms 
do  not  appear  to  pertain  to  biological  hazards,  and  therefore  it  is  very 
unlikely  that  any  biologically  significant  results  would  occur  when 
interference  effects  are  not  a  problem. 
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28.  (See  p.  3-166.)  Various  suggestions,  including  reestablishing 
prairie  vegetation,  have  been  made  for  revegetating  cleared  areas. 
However,  control  of  weeds  to  protect  nearby  agricultural  crops  is 
important.  Detailed  information  on  grading,  revegetation  species,  and 
plant  control  will  De  developed  after  the  Air  Force  selects  the  transmit 
and  receive  study  areas.  At  that  time,  the  Air  Force  will  seek  local 
advice  on  vegetation  management. 

29.  (See  p.  3-166.)  After  study  areas  for  the  transmit  and  receive 
facilities  are  chosen,  specific  locations  for  the  antennas  will  be 
selected.  Detailed,  site-specific  engineering  and  mitigation  plans, 
including  wetlands  maps  and  erosion  and  sedimentation  controls,  will 
then  be  prepared  for  each  location.  Site  selection  will  consider 
erosion,  stream  crossings,  and  impacts  on  surface  water  bodies. 
Mitigation  measures  will  be  specified  to  comply  with  local  water  quality 
and  discharge  regulations.  Also  see  Response  No.  G5. 

30.  (See  p.  3-166.)  The  Helliwell  reference  is  apparently  incorrect. 

No  Helliwell  article  was  published  during  the  month  of  November  1975. 

The  correct  reference  may  be  C.G.  Park  and  R.A.  Helliwell, 

"Magnetosperic  Effects  of  Power  Line  Radiation,"  Science,  Vol.  200,  pp. 
727-730,  May  19,  1978.  This  article  points  out  that  high-voltage  lines 
radiate  some  power  at  60  Hz  and  harmonics  of  that  frequency.  These 
waves  penetrate  the  ionosphere  and  interact  with  electrons  in  the 
magnetosphere  some  15,000  miles  above  the  earth’s  surface.  The 
resulting  interactions  are  complicated  and  difficult  to  observe,  but 
they  are  not  known  to  affect  meteorological  events  near  ground  level. 
Moreover,  the  frequencies  used  by  the  OTH-B  system  are  so  far  removed 
from  those  discussed  by  Helliwell  that  this  phenomenon  is  not 
pertinent. 

31.  (See  p.  3-166.)  The  sections  on  air  quality  in  the  Draft  EIS  (3.6 
and  4.6),  which  were  based  on  local  information,  demonstrate  that  no 
measurable  effect  on  local  air  quality  would  result  from  construction 
and  operation  of  the  CRS.  The  electromagnetic  energy  radiated  by  the 
system  would  not  affect  air  quality  by  influencing  the  formation  of 
chemical  pollutants  or  "air  ions.” 

32.  (See  p.  3-166.)  The  cited  conclusion  is  based  on  the  income  of  50 
employees  at  a  transmit  or  receive  site  compensated,  as  the  Draft  EIS 
notes  on  p.  4-33,  at  the  average  pay  rate  for  civilian  employees  at 
Grand  Forks  AFB. 

33.  (See  p.  3-166.)  In  considering  potential  impacts  on  school 
districts,  the  Draft  EIS  distinguished  between  facilities  and  fiscal 
matters.  The  Draft  EIS  concluded,  in  Section  4.10.1,  p.  4-34,  that 
facilities  were  adequate  to  accommodate  additional  students.  In  Section 
4.8.3,  p.  4-33,  it  noted  that  there  could  be  significant  fiscal  impacts 
on  a  particular  school  district  (or  other  body  such  as  a  township 
dependent  on  property  tax  revenue).  Also  see  Response  No.  G6. 
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34.  (See  p.  3-166.)  The  validity  of  the  estimates  based  on  the 
simplified  model  is  addressed  in  Section  B.8.  There,  the  results  of 
measurements  at  the  Experimental  Radar  System  are  presented.  They  show 
that  the  method  yields  generally  conservative  estimates. 

35.  (See  p.  3-166.)  This  comment  speculates  that  frequency- dependent 
biological  responses  constitute  a  "tuned  circuit"  in  the  electrical 
engineering  sense,  and  that  if  such  a  circuit  is  "swept"  by  the 
frequency-modulated  signal  or  its  harmonics,  effects  might  occur.  Such 
effects  are  extremely  unlikely  because  the  power  densities  of  the 
modulated  carrier  to  which  people  may  be  exposed  are  many  times  lower 
than  those  known  to  cause  any  effects,  whether  the  carrier  is  CW 
(continuous  wave)  or  pulsed.  The  harmonics  are  at  least  one 
ten-millionth  (70  dB)  less  intense  and  of  no  consequence  biologically. 

36.  (See  p.  3-166.)  The  field  levels  at  which  interference  effects  can 
be  seen  in  electronic  equipment  are  a  complicated  function  of  the 
equipment's  shielding,  amplification,  frequency  response  (filtering) 
characteristics,  and  other  factors.  The  levels  can  range  over 
biologically  incomprehensible  values  (e.g.,  individual  amplifiers  may 
have  gains  of  10  to  the  power  of  12).  By  contrast,  biological  organisms 
are  much  more  uniform  in  their  responses  to  external  stimuli.  Thus,  the 
statements,  cited  from  p.  C-2  of  the  Draft  EIS,  apply  to  electronic 
instrumentation  generically,  but  not  to  the  human  population.  In  that 
case,  human  exposure  standards  include  safety  factors  to  protect  the 
most  susceptible  members  of  the  population. 

Ionizing  radiation  is  believed  to  be  capable,  theoretically,  of 
causing  effects  at  any  level  of  exposure  because  of  the  possibility  of  a 
single  photon  causing  molecular  damage.  This  is  not  the  case  with  RFR; 
the  scientific  evidence  to  date  indicates  the  high  probability  of  the 
existence  of  a  threshold  level  for  effects,  below  which  no  effect  will 
be  seen  (see  Response  No.  G8).  Estimating  the  population  whose  exposure 
to  RFR  is  doubled  or  tripled  is  not  useful  because  those  levels  are 
hundreds,  thousands,  or  more  times  leBS  than  levels  demonstrated  to 
cause  effects. 

37.  (See  p.  3-167.)  The  Air  Force  has,  in  fact,  stayed  abreast  of 
developments  in  standard  setting.  A  discussion  of  the  EPA  alternatives 
for  controlling  public  exposure  to  RFR  has  been  added  to  the  text  of  the 
Draft  EIS  at  p.  4-61.  (See  the  Errata.) 

38.  (See  p.  3-167.)  The  assessment  of  potential  RFR  bioeffects  from 
the  OTH-B  system  included  literature  that  reported  finding  significant 
effects  at  low  RFR  levels.  How  these  studies  were  assessed  is  discussed 
on  pp.  4-65  to  4-67  of  the  Draft  EIS.  No  reports  were  "thrown  out.” 
Rather,  the  probability  that  the  findings  truly  represented  a  potential 
hazard  in  the  present  context  was  assessed  as  described. 
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The  behavioral  effects  in  question  were  typically  obtained  in 
highly  contrived  laboratory  situations  in  which  rats  were  starved  to  80% 
of  their  normal  body  weight  and  then  required  daily  to  perform  a 
lever-pressing  operation  correctly  in  response  to  various  stimuli  and 
test  conditions  to  obtain  a  food  reward.  These  procedures  are 
well-established  and  have  scientific  validity  for  the  species  being 
tested,  but  it  is  difficult  to  imagine  the  basis  for  extrapolating  the 
results  to  a  human  population. 

For  the  specific  example  of  alterations  in  the  endocrine  system, 
observed  effects  are  generally  only  a  small  fraction  of  the  magnitude  of 
changes  occurring  naturally,  either  as  apparently  random  responses  to 
the  stress  of  everyday  living  or  as  periodic  (e.g.,  circadian)  changes. 
Hence  the  statement  that  it  is  difficult  to  assess  the  significance  of 
the  effects  in  terms  of  hazard  to  the  organism.  Any  such  assessment,  in 
the  absence  of  evidence  of  harm,  is  speculation. 

39.  (See  p.  3-167.)  The  Air  Force  did  not  conclude  that  lack  of 
statistically  significant  documentation  of  effects  constitutes  proof 
that  no  effects  will  be  experienced.  See  Sections  4.14.1.2,  4.14.1.4, 
4.14.4,  4.14.5,  and  4.14.6  of  the  Draft  EIS.  Given  all  the 
considerations  discussed  in  those  sections,  the  Air  Force  concluded  that 
there  was  an  absence  of  reliable  scientific  evidence  demonstrating  the 
likelihood  of  harmful  effects.  Also  see  Response  No.  G8. 

40.  (See  p.  3-167.)  Cardiac  pacemaker  performance  standards  require 
that  they  perform  without  interference  below  a  field  strength  of  200 
V/m.  The  described  phenomenon  does  not  occur  with  present-day 
pacemakers.  In  the  case  of  biological  organisms,  none  have  been  shown 
to  date  to  respond  to  RFR  levels  ”in  the  natural  range”  (i.e.,  to 
background  RFR  levels  in  the  OTH-B  frequency  range). 

41.  (See  p.  3-266.)  The  Air  Force  will  work  with  the  responsible  state 
agencies  to  determine  what  specific  state  environmental  documentation 
may  be  required  and  will  cooperate  with  the  agencies  in  producing  this 
documentation  after  the  transmit  and  receive  siting  areas  have  been 
selected. 

42.  (See  p.  4-2.)  The  exact  boundaries  of  the  receive  site  have  not 
been  determined.  The  location  of  the  Thief  River  Falls  study  area  under 
consideration  as  an  area  in  which  a  specific  location  for  the  site  might 
be  selected  is  described  in  the  Draft  EIS  on  pp.  2-15  and  2-21. 

43.  (See  p.  4-2.)  The  OTH-B  radar  system  uses  frequencies  in  the  range 
5  to  28  MHz. 
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44.  (See  p.  4-2.)  At  least  two  sources  of  power  have  been  identified 
at  each  transmit  study  area.  Each  source  has  the  reliability  sought  by 
the  Air  Force.  The  amount  of  power  needed  will  allow  the  Air  Force  to 
ask  for  competitive  bids  to  supply  the  power  and  construct  the  power 
lines.  At  the  receive  site,  less  power  will  be  required,  and  the  power 
company  serving  that  area  will  be  able  to  supply  the  power  as  it  does  to 
its  other  typical  customers.  Distance  to  power  lines  was  not  a  site 
selection  criterion.  See  Responses  No.  14  and  17. 

45.  (See  p.  4-3.)  The  operations  and  maintenance  concept  for  the  CRS 
requires  contractor  personnel  to  provide  operations  and  maintenance 
support.  The  Air  Force  estimates  that  approximately  30  operations  and 
maintenance  personnel  would  be  required  at  the  transmit  site  and  a 
similar  number  at  the  receive  site.  The  system  contractor,  who  will 
build,  install,  and  checkout  the  CRS,  will  be  responsible  for  providing 
the  support  personnel,  including  any  training  required.  See  Response 
No.  167. 

46.  (See  p.  4-4.)  The  Air  Force,  in  consultation  with  utility 
companies,  will  consider  the  specific  circumstances  in  deciding  what  to 
do  about  above-ground  or  underground  utilities  that  cross  locations 
under  consideration  for  the  transmit  and  receive  sites.  The  power, 
telephone,  natural  gas,  or  water  lines  may  be  rerouted;  for  those  not 
rerouted,  access  procedures  will  be  jointly  established. 

47.  (See  p.  4-8.)  Gravel  is  available  within  a  reasonable  haul 
distance  of  all  study  areas.  In  particular,  ready-mix  concrete/sand  and 
gravel  suppliers  are  located  in  Mayville  and  Hillsboro,  Traill  County. 

48.  (See  p.  4-12.)  During  construction,  a  variety  of  equipment  will 
generate  noise.  During  operation,  however,  the  noise  sources  will  be 
limited  to  vehicles  driven  by  the  site  staff  and  the  standby  power 
plant,  when  it  is  occasionally  tested. 

49.  (See  p.  4-15.)  The  Draft  EIS  states  that  all  study  areas  are 
within  flyways.  The  areas  differ  somewhat  from  one  another  because  of 
minor  differences  in  wildlife  habitat.  For  example,  in  the  Blanchard 
study  area,  there  are  fewer  breeding  areas  and  therefore  less  attraction 
for  birds. 

50.  (See  p.  4-15.)  Interference  with  shallow  wells  is  not  expected. 
Site  areas  will  be  graded,  but  surface  water  will  still  run  off  the 
sites.  The  grading  itself  should  not  affect  groundwater  recharge,  and 
therefore  wells  will  not  be  affected. 

51.  (See  p.  4-23.)  The  requirement  for  an  unobstructed  horizon  above  1 
degree  will  tend  to  guide  placement  of  the  CRS  away  from  tall  structures 
such  as  grain  elevators.  The  RFR  will  not  affect  the  elevators  or  their 
operation. 
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52.  (See  p.  4-24.)  The  cited  values  represent  an  approximate  range  of 
average  values  in  1984 ,  which  were  lower  than  in  the  immediately 
preceding  years.  Values  for  specific  acreage  may  significantly  exceed 
this  range. 

53.  (See  p.  4-25.)  Each  antenna  sector  requires  about  600  acres.  At 
the  transmit  site,  the  land  ensures  that  RFR  levels  at  the  exclusion 
fence  will  not  cause  any  adverse  human  health  effects.  The  land  must  be 
cleared  of  anything  that  would  obstruct  the  minimum  1-degree  horizon 
clearance  required  in  front  of  the  antenna. 

54.  (See  p.  4-25.)  The  OTH-B  system  is  able  to  detect  and  track 
aircraft  and  cruise  missiles  down  to  the  surface  of  the  earth  or  water. 
Notice  of  unidentified,  low-flying  aircraft  could  also  be  provided  to 
those  agencies  responsible  for  interrupting  the  flow  of  drugs  into  the 
U.S. 

55.  (See  p.  4-26.)  The  implication  in  this  question  that  the  CRS  will 
cause  burns  3  miles  distant  is  incorrect.  It  is  not  possible  to  receive 
RFR  burns  from  the  OTH-B  system,  either  in  the  air  or  on  the  ground 
outside  the  exclusion  fence.  See  Response  No.  62. 

56.  (See  p.  4-27.)  The  Air  Force  appreciates  receiving  this 
information.  It  has  been  added  to  the  study  area  map.  (See  the  Errata.) 

57.  (See  p.  4-29.)  Although  the  federal  government  is  not  bound  by 
local  zoning  ordinances,  the  Air  Force  will  strive  to  comply  with  the 
intent  of  local  community  planning  and  zoning. 

58.  (See  p.  4-38.)  Although  the  overall  dimensions  of  the  CRS  antennas 
are  substantial,  the  structure  is  "airy”  and  will  be  much  less  intrusive 
visually  than  a  building  of  the  same  dimensions.  Visual  impacts  could 
be  reduced  by  using  vegetative  screens,  selecting  exterior  colors  to 
minimize  contrast,  avoiding  the  use  of  highly  reflective  surfaces,  and 
clearing  woodlots  and  shelter  belts  only  where  it  is  necessary  for 
safety,  operational  reasons,  or  security. 

59.  (See  pp.  4-5,  4-7,  4-8,  and  4-41.)  Thank  you  for  the  information. 

It  has  been  added  to  the  Draft  EIS  on  p.  3-18.  (See  thq  Errata.) 

60.  (See  p.  4-42.)  The  cited  report,  "Bioeffects  of  Radio frequency 
Radiation:  A  Review  Pertinent  to  Air  Force  Operations" 

(USAFSAM-TR-83-1) ,  was  also  cited  in  the  Draft  EIS.  This  sizable 
document  expands  on  the  summary  of  RFR  bioeffects  provided  in  the  Draft 
EIS  and  includes  specific  references  to  the  literature  reviewed.  Rather 
than  attach  a  copy  of  this  report  to  every  Draft  EIS,  the  Air  Force 
chose  to  cite  it,  assuming  that  those  individuals  with  special  interest 
in  this  topic  would  request  a  copy. 
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61.  (See  p.  4-42.)  A  discussion  of  the  EPA  alternatives  for 
controlling  public  exposure  to  RFR  has  been  added  to  the  text  of  the 
Draft  EIS  at  p.  4-61.  (See  the  Errata.) 

62.  (See  p.  4-42.)  A  discussion  of  shock  and  burns  has  been  added  to 
the  RFR  bioeffects  text  at  p.  4-75  of  the  Draft  EIS  following  Section 
4.14.2.4.  (See  the  Errata.) 

63.  (See  p.  4-43.)  See  Response  No.  61. 

64.  (See  p.  4-43.)  The  necessary  text  changes  have  been  made  on  p. 

S-6  of  the  Draft  EIS  to  state  the  bioeffects  threshold  in  terms  of  SAR. 
(See  the  revised  Summary  in  this  volume.) 

65.  (See  p.  4-43.)  Changes  to  the  text  following  the  last  paragraph  on 
p.  4-45  of  the  Draft  EIS  have  been  made.  (See  the  Errata.) 

66.  (See  p.  4-43.)  To  state  the  power  density  more  precisely,  the  text 
on  p.  4-71  of  the  Draft  EIS  has  been  changed.  (See  the  Errata.) 

67.  (See  p.  4-44.)  Thank  you  for  the  information. 

68.  (See  p.  4-44.)  The  Draft  EIS  outlines  in  general  the  actions  to  be 

taken  to  control  erosion  and  protect  surface  water.  The  cut-and-fill 
estimates,  which  were  meant  only  to  be  representative  of  typical 
requirements,  were  used  to  compare  the  study  areas.  See  Responses  No. 

G5  and  29. 

69.  (See  p.  4-45.)  See  Response  No.  61.  The  Minnesota  Pollution 

Control  Agency,  not  EPA,  derived  the  0.05  mW/cm^  power  density  limit. 
Nevertheless,  the  average  power  density  expected  outside  the  exclusion 
fence  surrounding  the  CRS  transmit  site  will  be  less  than  this  value. 
"Peaking"  of  power  densities  will  not  occur.  The  OTH-B  radar  is  a  CW 
(continuous  wave)  system,  and  the  Draft  EIS  estimates  of  average  power 
density  are  based  on  the  radar's  scanning  program.  The  radar  would  not 
transmit  if  the  scanning  program  was  interrupted. 

70.  (See  p.  4-46.)  See  Response  No.  41. 

71.  (See  p.  4-47.)  Permissible  exposure  levels  have  been  established 
for  humans,  but  not  for  birds  or  small  animals.  As  noted  on  p.  4-87  of 
the  Draft  EIS,  however,  the  literature  on  RFR  bioeffects  indicates  that, 
because  small  animals  absorb  much  less  incident  RFR  energy  at  the  OTH-B 
frequencies,  no  effects  would  be  discemable  on  small  animals  living 
within  the  exclusion  fence  even  though  the  levels  within  the  fence  could 
be  harmful  to  humans. 


72. 

(See 

p.  4-47.) 

See 

Response  No.  24. 

73. 

(See 

p.  4-47.) 

See 

Response  No.  29. 

74.  (See  p.  4-47.)  Revegetation  and  resulting  species  changes  will  be 
evaluated  with  agency  assistance  when  mitigation  plans  are  developed. 

75.  (See  p.  4-47.)  The  potential  for  bird  collisions  with  the  CRS 
structures  is  discussed  extensively  on  pp.  4-20  to  4-29  of  the  Draft 
EIS.  In  addition  to  the  mitigation  measures  described  there,  the  Air 
Force  is  evaluating  alternative  receive  antenna  designs  that  would,  by 
virtue  of  their  openness  and  lack  of  backscreen,  greatly  reduce  the 
hazard. 

76-82.  (See  p.  4-48.)  The  Air  Force  appreciates  these  comments  and  the 
information  they  contain.  The  Draft  EIS  has  been  revised.  (See  the 
Errata  for  changes  to  pp.  3-25,  3-29,  3-31,  3-32,  3-34,  3-35,  and  3-37.) 

83.  (See  p.  4-48.)  See  Response  No.  75.  If  bird  losses  proved  to  be 
substantial,  the  Air  Force  would  investigate  means  to  compensate  for  the 
losses  by  such  measures  as  creating  additional  breeding  habitat  for 
affected  species. 

84.  (See  p.  4-49.)  Hign  value  fish  and  wildlife  resources  will  be 
identified  with  the  help  of  state  and  federal  resource  agencies  and  will 
be  avoided  to  the  extent  possible  in  the  selection  of  specific  transmit 
and  receive  sites. 

85.  (See  p.  4-49.)  The  suggestion  to  enhance  wildlife  habitat  by 
managing  the  area  enclosed  by  the  exclusion  fence  contradicts  one  of  the 
strategies  to  minimize  certain  potential  environmental  impacts.  For 
example,  to  minimize  bird  collisions,  the  CRS  antennas  should  be  placed 
so  as  to  avoid  locations  of  bird  movements.  Consequently,  enhancing 
waterfowl  habitat  would  be  inconsistent  with  this  strategy.  Encouraging 
occupancy  by  small  animals  could  lead,  directly  as  by  rodents  or 
indirectly  by  large  predators,  to  greater  damage  to  the  facilities.  The 
Air  Force  will  consider  enhancement  suggestions,  but  will  carefully 
evaluate  them  considering  all  aspects  of  the  situation. 

86.  (See  p.  4-49.)  See  Response  No.  25. 

87.  (See  p.  4-49.)  Listed  or  proposed  National  Natural  Landmarks  will 
be  avoided  to  the  extent  possible  in  the  selection  of  specific  transmit 
and  receive  sites. 


88. 

(See  p. 

4-51.) 

See 

Response  No. 

G3,  "Land  Area  Requirements.” 

89. 

(See  p. 

4-51.) 

See 

Response  No. 

G5. 

90. 

(See  p. 

4-51.) 

See 

Response  No. 

G6 . 

91. 

(See  p. 

4-51.) 

See 

Response  No. 

G6 . 
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92.  (See  p.  4-54.)  The  Air  Force  accepts  the  recommendations  and  will 
include  them  in  the  mitigation  plans  prepared  for  construction  and 
operation  of  the  CRS. 

93.  (See  p.  4-54.)  This  correction  has  been  incorporated  on  p.  3-39  of 
the  Draft  EIS  text.  (See  the  Errata.) 

94.  (See  p.  4-55.)  Investigation  into  the  issuance  of  permits  for  the 
use  of  explosives  suggests  that  explosives  are  seldom  used  in  the 
vicinity  of  the  study  areas.  Nevertheless,  the  Air  Force  will  issue 
public  notices  and  post  signs  concerning  the  •  ‘■.ential  hazard. 


95. 

(See 

P- 

4-55.  ) 

See 

Response  No.  29. 

96. 

(See 

P- 

4-56. ) 

See 

Responses  No.  75  and  83. 

In  addition,  the  Air 

Force  will  maintain  contact  with  state  and  federal  wildlife  agencies. 

97.  (See  p.  4-56.)  The  Air  Force  appreciates  this  information  and  will 
make  use  of  it  in  further  analyses  of  the  potential  for  bird  collisions 
and  in  the  preparation  of  mitigation  plans.  Also  see  Response  No.  96. 

98.  (See  p.  4-61.)  The  Draft  EIS  describes  the  basic  operation  of  the 
OTH-B  radar  system.  Additional  information  on  the  theory  of  radar 
systems,  and  on  HF  radar  systems  in  particular,  can  be  found  in: 
Introduction  to  Radar  Systems,  by  N.I.  Skolnick,  and  Ionospheric  Radio 
Propagation,  by  Kenneth  Danier.  More  specific  information  about  the 
operational  use  of  the  OTH-B  system  is  not  available. 

99.  (See  p.  4-62.)  See  Response  No.  46. 

100.  (See  p.  4-76.)  The  Experimental  Radar  System  was,  in  fact, 
operated  at  full  power  (see  p.  C-17  of  the  Draft  EIS).  The  successor  to 
the  ERS-  the  East  Coast  Radar  Systera--has  been  operated  at  full  power 
during  testing  over  the  last  year.  These  tests  demonstrated 
satisfactory  performance  and  led  to  the  decision  to  proceed  with 
additional  systems.  Measurements  also  validated  the  methods  used  in 
this  EIS  to  estimate  the  RFR  levels  (see  Section  B.8  of  the  Draft  EIS). 
Additional  land  would  be  required  for  the  ECRS  if  its  receive  antennas 
are  lengthened,  which  the  Air  Force  is  considering  to  improve  their 
ability  to  detect  and  track  aircraft  and  cruise  missiles. 

101.  (See  p.  4-77.)  The  size  of  the  antenna  arrays  has  not  changed. 

An  error  in  the  Draft  EIS  altered  "9,000"  feet  to  "19,000”  feet  on  p. 
4-24.  (See  the  Errata.) 

102.  (See  p.  4-77.)  The  CRS  would  present  no  he  .ard  to  the  fireworks 
factory  because  the  receive  site,  which  would  be  the  nearest  CRS 
facility,  does  not  radiate  electromagnetic  energy. 
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103.  (See  p.  4-127.)  The  data  necessary  to  support  a  net  economic 
analysis  were,  in  fact,  supplied  in  the  Draft  EIS.  The  underlying  data 
assumptions  and  estimates  are  shown  on  pp.  3-40  to  3-55.  The  analytical 
results  are  given  on  pp.  4-30  to  4-36.  There,  population  impacts, 
employment  changes,  income  changes,  construction  expenditure  estimates, 
tax  impacts,  agricultural  impacts,  and  other  items  are  specifically 
detailed.  This  material  provides  both  the  source  data  and  the  expected 
changes  in  values  as  well  as  the  estimated  regional  impacts. 

These  same  sections  defined  the  relevant  economic  variables, 
including  population,  employment,  personal  and  per  capita  incomes, 
taxes,  farm  incomes  and  values,  educational  needs,  roadways,  and 
landfill  requirements. 

The  time  frame  for  an  impact  analysis  must  be  appropriate  for  the 
proposed  project;  no  single  standard  exists.  In  addition,  projects  of 
significant  impact  warrant  greater  analytical  detail  than  do  projects  of 
minor  consequence.  In  public  works  projects,  which  have  an  expected 
life  of  50  to  100  years,  a  comparable  period  should  be  used.  Short-term 
projects  require  an  analysis  comparable  to  the  project's  life 
expectancy.  In  projects  with  minimal  impacts,  great  detail  is 
inappropriate  because  that  would  imply  more  impact  than  estimated  or 
expected.  CRS  impacts  are  expected  to  be  short-lived,  most  significant 
during  the  construction  period,  and  diminish  to  relatively  minor  impacts 
over  the  modest  20-year  life  of  the  system.  Therefore,  the  analysis  was 
appropriate  for  the  scope  and  projected  impact  of  the  project. 

Multipliers  were  used  throughout  the  analysis,  where  appropriate. 
The  consequences  of  the  multiplier  were  referred  to  as  "indirect*’ 
effects. 

104.  (See  p.  4-127.)  Because  no  particular  sites  or  contractors  have 
been  selected  for  the  CRS  system,  it  is  impossible  to  estimate 
accurately  the  extent  to  which  local  materials  and  labor  are  likely  to 
be  used  during  construction.  However,  standard  initial  estimates  based 
on  the  U.S.  Census  of  Construction  Industries  are  reflected  in  Sections 
4.7  through  4.10  of  the  Draft  EIS.  See  Response  No.  45  for  information 
on  the  operations  staff. 

105.  (See  p.  4-128.)  The  ANSI  standards  are  based  on  the  incident 
power  level  averaged  over  six  minutes,  as  cited  in  the  footnote  on  p. 
B-19  of  the  Draft  EIS.  For  reference,  Figures  B-5  through  B-10  give 
both  maximum  and  average  values  of  power  density.  As  noted  on  p.  B-16, 
the  ratio  of  these  values  is  7.  The  0TH-B  radar  radiates  continuously 
at  a  constant  power  level;  power  variations  result  only  from  the 
scanning  process.  That  situation  is  very  different  from  that  of  pulsed 
radars,  in  which  the  ratio  of  peak  to  average  power  is  often  as  large  as 
1000. 
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The  high  conductivity  characteristic  of  the  soils  in  the  region  has 
been  fully  accounted  for  in  the  method  used  to  estimate  power  density 
(see  p.  B-ll  of  the  Draft  EIS).  At  greater  distances,  the  relationship 
of  power  density  to  distance  changes  from  l/R^  to  1/R^.  The  soil 
conductivity  determines  the  distance  at  which  this  transition  occurs. 
Beyond  this  distance,  surface  wave  propagation  follows  a  1/R4  law 
regardless  of  conductivity. 


106.  (See  p.  4-128.)  The  OTH-B  signal  has  constant  amplitude;  the 
carrier  frequency  is  varied,  or  modulated.  This  variation  in  frequency 
is  described  as  "sawtooth”  because  the  frequency  changes  linearly  with 
time  to  a  certain  limit,  then  switches  back  to  its  initial  value.  The 
amplitude  is  not  varied  during  this  time.  Adey's  research  has  involved 
amplitude-modulated  waveforms,  and  Adey  himself  has  shown  that  the 
calcium  efflux  phenomenon  does  not  occur  with  CW  waveforms. 


107.  (See  p.  4-128.)  Immune  system  and  behavioral  effects  are 
discussed  in  the  Draft  EIS,  where  it  is  noted  that  such  studies  are 
performed  in  many  countries,  including  the  U.S.S.R.  The  point  is  made 
that  although  effects  may  be  seen,  these  effects  are  seen  only  above 
certain  exposure  levels.  The  magnitudes  and  nature  of  the  effects  are 
smaller  than  or  comparable  to  those  occurring  naturally  in  everyday 
life.  Therefore,  they  do  not  necessarily  constitute  hazards,  per  se, 
and,  it  is  highly  likely  that  they  will  be  completely  absent  in 
populations  exposed  at  levels  many,  many  times  less  than  levels  reported 
to  cause  effects.  Also  see  Response  No.  G8. 

108.  (See  p.  4-128.)  EPA  has  measured  RFR  levels  in  many  places  in  the 
United  States.  Its  findings  are  summarized  on  p.  4-58  of  the  Draft 
EIS.  Text  has  been  added  to  the  Draft  EIS  at  p.  4-61  to  address  EPA’s 
recent  proposal  of  alternatives  for  controlling  public  exposure  to  RFR. 
(See  the  Errata.) 


109.  (See  p.  4-128.)  Dr.  Nordenstrom  has  reported  clinical 
observations  of  changes  in  non-operable  cancers  resulting  from  DC 
currents  applied  directly  to  the  inside  of  the  body  by  using 
electrodes.  His  theory  is  considered  highly  speculative  because  many 
other  factors,  including  the  placebo  effect,  may  be  involved  in 
explaining  some  of  his  reported  findings.  The  OTH-B  signals  are  in  the 
HF  band,  and  Nordenstrom’ s  speculations  do  not  pertain  to  the  OTH-B 
situation. 


110.  (See  p.  4-128.)  See  Response  No.  G2. 

111.  (See  p.  4-128.)  The  major  area  of  surveillance  coverage  for  the 
CRS  will  be  the  near-shore  ocean  area  extending  from  the  coastline  out 
to  approximately  2,000  miles  from  the  CRS.  The  CRS  computer  system  will 
routinely  compare  aircraft  tracks  with  all  flight  plans  and  pilot 
position  reports.  The  techniques  for  doing  so  have  already  been 
established  and  are  in  use  at  the  East  Coast  Radar  System. 
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112.  (See  p.  4-128.)  See  Response  No.  G2. 

113.  (See  p.  4-128.)  The  blind  spots  of  the  East  and  West  Coast  Radar 
Systems  are  not  covered  by  existing  line-of-sight  microwave  radars.  The 
latter’s  range  is  at  most  a  few  hundred  miles,  and  they  cannot  cover 
down  to  the  ocean's  surface  beyond  the  horizon.  Also  see  Response  No. 
G2. 

114.  (See  p.  4-130.)  See  Response  No.  G8. 

115.  (See  p.  4-135.)  The  number  of  families  that  might  be  displaced  at 

either  the  transmit  or  receive  site  is  estimated  to  range  from  1  to  6, 
with  4  and  5  being  the  most  common  number. 

116.  (See  p.  4-135.)  The  answers  to  these  questions  are  unknown.  The 

system  contractors,  who  will  hire  the  site  employees,  won't  be  selected 
for  several  years.  Even  then,  it  will  be  impossible  to  predict  either 
the  family  composition  or  where  the  employees  will  live. 

117.  (See  p.  4-138.)  The  East  Coast  Radar  System  transmit  site  is  near 

Moscow,  Maine.  OTH-B  radar  operations  were  carried  out  during  1980-81 
by  the  Experimental  Radar  System.  The  first  sector  of  the  East  Coast 
Radar  System  has  been  operated  for  only  limited  hours  since  November 
1985.  No  study  of  health  effects  in  Maine  related  to  the  OTH-B  radar 
system  has  been  conducted,  and  none  are  planned  for  the  reasons  detailed 
in  Comment  No.  1.  Also  see  Response  No.  G8. 

118.  (See  p.  4-138.)  No  interference  with  operation  of  the  CRS  is 
expected  from  snirt. 

119.  (See  p.  4-140.)  See  Response  No.  106  and  also  Responses  No.  Ill 
and  120. 

120.  (See  p.  4-140.)  The  effect  described  has  been  reported  not  in  the 
ELF  band,  but  rather  in  the  frequency  band  below  that — the  sub-ELF 
band.  The  effect  is  mentioned  in  several  sections  of  the  Draft  EIS 

( including  4.14.2.2,  4.14.2.4,  and  4.14.3.5.2).  The  phenomenon  is  not 
directly  relevant  to  the  present  case  because  the  OTH-B  RFR  is  FM-CW 
(frequency-modulated  continuous-wave),  not  amplitude  modulated.  Adey's 
results  show  that  the  phenomenon  does  not  occur  with  continuous  wave 
RFR,  which  is  constant  amplitude.  Also  see  Response  No.  106. 

121.  (See  p.  4-140.)  These  adverse  effects  are  discussed  on  pp.  4-75 
to  4-86  of  the  Draft  EIS,  where  it  is  stated  that,  in  general,  the 
effects  are  observed  only  if  the  power  density  (or  specific  absorption 
rate  [SAR],  when  referred  to  absorbed  energy)  exceeds  certain  high 
levels.  These  effects  are  not  apparent  when  the  power  level  (and  SAR) 
falls  below  those  levels.  The  exposure  levels  (and  SARs)  of  the 
population  near  the  CRS  transmit  site  will  be  many  orders  of  magnitude 
(i.e.,  many  multiples  of  10)  smaller.  Therefore,  the  likelihood  of  such 
effects  occurring  as  a  result  of  exposure  to  the  CRS  is  vanishingly 
small.  Also  see  Responses  No.  G8  and  107. 


5-39 


122.  (See  p.  4-143.)  See  Response  No.  11. 

123.  (See  p.  4-143.)  The  antenna  structures  are  susceptible  to 

lightning  strikes,  so  it  would  be  hazardous  to  work  outside  near  the 
antennas  if  a  storm  is  in  the  immediate  area. 

124.  (See  p.  4-143.)  See  Response  No.  13. 

125.  (See  p.  4-144.)  The  suggestion  is  a  good  one.  Table  2-1  (p. 

2-14)  in  the  Draft  EIS  has  been  revised  to  show  the  township  names. 

(See  the  Errata.) 

126.  (See  p.  4-144.)  The  Draft  EIS  maps  were  based  on  maps  issued  by 
the  U.S.  Army  Topographic  Command.  Although  the  1975-issue  maps  were 
used  as  the  baseline  details  from  the  latest  available  U.S.  Geological 
Survey  7.5-minute  series  topographic  maps,  aerial  photos,  a  1986  U.S. 
Army  Corps  of  Engineers  real  estate  investigation,  field  observations, 
and  public  and  agency  comments  have  been  added.  Also  see  Response  No. 
153.  (See  the  Errata.) 

127.  (See  p.  4-149.)  The  OTH-B  radar  will  not  operate  in  any  of  the 
amateur  radio  bands,  including  the  30-meter  and  12-meter.  Table  C-3  on 
p.  C-22  of  the  Draft  EIS  has  been  revised.  (See  the  Errata.) 

128.  (See  p.  4-161.)  The  strength  of  the  OTH-B  radar  signal  declines 
significantly  as  the  distance  from  the  transmitters  increases. 
Consequently,  the  energy  in  the  beam  at  2  miles  is  much  less  than  that 
at  1  mile.  How  much  less  can  be  determined  from  Figures  B-5  through 
B-10.  In  general,  the  RFR  strength  varies  inversely  as  the  square  of 
the  distance  from  the  antenna  to  a  certain  point  and  beyond  this  point 
varies  inversely  as  the  fourth  power  of  the  distance.  See  Appendix  B 
for  a  complete  discussion. 

The  effects  of  RFR  on  small  animals  within  the  exclusion  fence  is 
discussed  on  pp.  4-86  and  4-87  of  the  Draft  EIS.  Given  the  RFR  levels 
that  will  exist  outside  the  exclusion  fence  and  the  levels  of  energy 
absorption  required  to  produce  effects  in  humans,  swine  face  no  special 
risk  despite  poor  heat  regulation  mechanisms.  The  amount  of  heat  that  a 
pig  outside  the  exclusion  fence  would  absorb  would  be  a  miniscule 
fraction  of  its  own  metabolic  heat  production. 

129.  (See  p.  4-161.)  City  wells  were  mentioned  primarily  because 
information  was  readily  available  on  sources  of  municipal  water.  The 
Air  Force  is  aware  that  there  are  many  farm  wells.  Wells  located  within 
the  fenced  sites  will  be  closed,  but  otherwise  the  CRS  will  not  affect 
either  the  supply  or  the  quality  of  wellwater.  See  Responses  No.  21, 

29,  and  50.  The  CRS  will  not  warm  surface  water;  the  power  entering  the 
ground  will  be  a  small  fraction  of  that  delivered  by  the  sun. 
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130.  (See  p.  4-161.)  See  Response  No.  G7 .  No  hazardous  materials  will 
be  transported.  Gasoline  and  diesel  fuel,  small  quantities  of  solvents 
for  equipment  maintenance,  and  common  construction  materials  (e.g., 
hydraulic  fluid)  to  be  used  will  require  care  in  handling,  but  will 
present  no  special  risk. 

131.  (See  p.  4-181.)  See  Responses  No.  126  and  153. 

132.  (See  p.  4-185.)  The  Air  Force  will  consider  any  claim  that 

operation  of  the  CRS  is  unsafe  and,  if  the  claim  can  be  substantiated, 
will  resolve  the  situation  by  correction,  compensation,  or  other  means 
warranted  by  the  circumstances.  If  administrative  remedies  are  not 
satisfactory,  suit  may  be  brought  against  the  Air  Force. 

133.  (See  p.  4-185.)  See  Response  No.  G8. 

134.  (See  p.  4-186.)  See  Response  No.  132. 

135.  (See  p.  4-187.)  The  RFR  levels  meet  the  exposure  standards 
established  to  protect  human  health  everywhere  outside  the  exclusion 
fence  surrounding  the  transmit  site.  Therefore,  the  CRS  would  not  be 
unsafe  as  far  as  180  miles  away. 

136.  (See  p.  4-200.)  Local  purchases  are  goods  and  services  acquired 
from  merchants  and  contractors  in  the  vicinity  of  the  transmit  or 
receive  site.  Non-local  purchases  are  goods  and  services  imported  from 
a  distance  such  that  no  local  business  or  contractor  receives  a  direct 
payment . 

137.  (See  p.  4-200.)  The  CRS  design  specifications  call  for  a  very 
reliable  supply  of  power.  This  reliability  can,  in  principle,  be 
achieved  in  a  number  of  ways,  such  as  constructing  a  power  plant  solely 
to  supply  the  CRS.  However,  the  reliability  requirement  can  also  be  met 
by  existing,  "local”  suppliers  if  the  distribution  network  has  certain 
characteristics,  such  as  reliable  components  and  duplicate  delivery 
paths . 

138.  (See  p.  4-202.)  See  Response  No.  5. 

139.  (See  p.  4-208.)  The  Air  Force  does  not  plan  to  construct  a  16-HW 

standby  power  plant  for  the  CRS  transmit  site  because  it  has  identified 
separate  power  sources  that  can  supply  the  necessary  power  with  the 
required  reliability  and  redundancy.  Similarly,  the  Air  Force  does  not 
plan  to  construct  a  standby  power  plant  for  the  West  Coast  Radar 
System.  See  Response  No.  G2,  "Vulnerability  to  Attack." 

140.  (See  p.  4-209.)  The  quoted  sentence  from  p.  4-42  contains  an 

error  (see  the  Errata);  it  should  read  "In  all  cases,  the  highest  values 

of  average  power  density  to  which  the  general  public  would  be  exposed 
just  outside  the  exclusion  fence  would  be  less  than  the  maximum 
permissible  values  adopted  by  ANSI  (ANSI,  1982).  The  other  sentences 
referenced  in  the  comment  are  correct,  but  the  phrases  "below  the  value 
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recommended  as  safe,"  "below  the  ANSI  standard,"  and  "well  below  those 
[values]  permitted  by  the  ANSI  standard"  all  mean  that  the  standard  is 
more  than  met.  Also  see  Response  No.  G8. 

141.  (See  p.  4-210.)  See  Responses  No.  23,  75,  and  83. 

142.  (See  p.  4-210.)  The  (J.S.  Fish  and  Wildlife  Service  provided 
information  for  the  Draft  EIS  and  has  reviewed  that  document.  Although 
the  gray  wolf,  bald  eagle,  peregrine  falcon,  and  piping  plover  may  occur 
in  the  Minnesota  study  areas,  no  critical  habitat  for  threatened  or 
endangered  species  has  been  designated  within  Polk,  Pennington,  or 
Traverse  counties.  Peregrine  falcons  and  bald  eagles  do  pass  through 
the  area,  but  any  effects  are  likely  to  be  minor  because  no  critical 
habitat  exists  in  the  area. 

The  Minnesota  Natural  Heritage  Program  provided  the  information 
about  the  state  endangered  and  special-concern  species  included  in  the 
Draft  EIS.  The  Program  did  not  identify  the  marsh  hawk  and  the 
burrowing  owl  as  occurring  near  the  study  areas. 

Other  birds  mentioned  in  the  comment  may  occur  in  the  area,  but 
little  is  known  about  their  particular  vulnerability  to  collision.  In 
general,  nonmigratory  birds  are  less  susceptible  to  collision  hazards. 

143.  (See  p.  4-211.)  See  Responses  No.  G5  and  29.  Detailed 
engineering  design  will  address  the  drainage  and  flooding  issues. 

144.  (See  p.  4-221.)  The  Air  Force  will  consider  the  location  of  the 
experimental  windbreak  and  its  research  value  during  the  selection  of 
specific  antenna  sites,  if  Wheaton  Southeast  is  selected  as  a  site  area. 

145.  (See  p.  4-240.)  Page  B-7  of  the  Draft  EIS  describes  how  the 
average  power  density  is  derived  from  the  maximum  power  density.  The 
maximum  power  density  would  be  experienced  if  the  observer  was 
stationary.  Beam  scanning  reduces  the  exposure  by  a  factor  of  about  7. 
It  would  be  virtually  impossible  for  anyone  on  the  ground  or  in  the  air 
to  stay  within  the  scanning  radar  beam.  If  the  scanning  should  be 
interrupted,  the  RFR  transmission  will  be  stopped.  (Also  see  Response 
No.  12.) 

146.  (See  p.  4-240.)  The  remainder  of  the  paragraph  from  vhich  the 
quoted  sentence  was  taken,  in  fact,  defines  "significant  heat  load." 
Specifically,  evidence  shows  that  RFR  is  not  teratogenic  for  exposures 
below  1  mW/cm^.  Increased  maternal  temperature  (1-2°C)  for  a 
prolonged  period  is  required  for  teratogenic  effects  of  RFR  to  be  seen. 

147.  (See  p.  4-242.)  See  Response  No.  G3,  "Specific  Siting  Criteria." 
"Remoteness”  as  used  in  the  environmental  documents  for  the  East  Coast 
and  West  Coast  Radar  Systems  was  sought  to  minimize  potential 
electromagnetic  interference  effects.  Based  on  subsequent  test  data 
from  the  East  Coast  Radar  System,  the  Air  Force  is  confident  that  such 
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interference  effects  are  minimal  beyond  the  immediate  area  of  the 
transmit  site.  The  remoteness  criterion  was  not  specified  for  health 
reasons.  The  implication  of  a  population  concentration  near  the 
transmit  site  is  that,  if  a  particular  interference  effect  is 
encountered,  the  number  of  individual  corrective  actions  that  the  Air 
Force  would  take  to  eliminate  the  problem  (one  for  each  affected 
individual)  would  be  greater  than  if  the  population  density  was  low. 

In  the  case  of  the  receive  site,  separation  from  population 
concentration  is  required  to  ensure  that  other  devices  do  not  interfere 
with  signal  reception  at  the  very  sensitive  receive  antennas. 

148.  (See  p.  4-266.)  The  Draft  EIS  text  inadvertently  may  imply  that 
the  literature  reviewed  is  not  relevant  to  the  CRS  situation.  The 
literature  review  on  which  the  health  assessment  was  based  covered  all 
forms  of  RFR  and  all  frequencies  between  10  kHz  and  30  GHz,  but  beyond 
determining  the  characteristics  of  the  RFR,  the  review  did  not  concern 
itself  with  the  characteristics  of  specific  radiating  devices  or 
systems.  The  assessment  of  the  possible  impacts  of  the  CRS  RFR  on 
humans  considered  the  relevant  portions  of  that  literature  to  draw 
conclusions  for  the  specific  characteristics  of  the  CRS  radiation. 

149.  (See  p.  4-266.)  This  statement  is  a  summary  of  Section  4.14.3.1, 
beginning  on  p.  4-75  of  the  Draft  BIS,  As  the  Draft  EIS  states  there, 
Soviet  literature  has  reported  effects  from  low-level  RFR,  but  the  bases 
of  these  reports  are  very  uncertain.  Taken  together,  epidemiological 
studies  do  not  give  clear  evidence  of  harm  for  such  exposures.  Also  see 
Response  No.  G8. 

150.  (See  p.  4-271.)  See  Response  No.  G3.  The  variety  of  study  area 
sizes  is  the  outcome  of  applying  the  site  selection  criteria. 

151.  (See  p.  4-287.)  The  Draft  EIS  was  written  during  the  spring  and 
summer  of  1986 . 

152.  (See  p.  4-287.)  The  Air  Force  identified  three  proposed  study 
areas  near  Wheaton,  Minnesota,  during  the  public  scoping  meeting  that 
began  in  February  1986.  The  exact  boundaries  of  the  study  areas  had 
not  been  determined  at  that  time.  During  the  additional  scoping 
meetings  held  in  Wheaton  in  June  1986 ,  a  general  description  of  the 
three  areas  was  provided.  In  response  to  questions  concerning  which 
specific  townships  and  sections  were  included  in  the  areas,  Colonel  Lee 
stated  that  this  information,  along  with  maps  of  the  study  areas,  would 
be  included  in  the  Draft  EIS. 

153.  (See  p.  4-287.)  The  depth  of  the  impact  analysis  was  commensurate 
with  the  scale  of  the  areas  under  consideration.  The  Air  Force  always 
expected  to  do  more  detailed  investigation  of  the  study  areas  after  the 
EIS  was  published  prior  to  selecting  specific  sites.  At  the  scale  that 
was  used,  some  details  could  be  overlooked,  especially  if  the 
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information  sources  employed  were  not  comprehensive  or  up-to-date.  This 
possibility  is  one  reason  why  public  scoping  meetings  and  public 
hearings  on  the  Draft  EIS  are  required  by  regulation.  Also  see  Response 
No.  G3,  "Specific  Siting  Criteria." 

154.  (See  p.  4-287.)  The  bounds  of  the  study  areas  are  the  results  of 
applying  the  site  selection  criteria,  as  described  on  pp.  2-9  and  2-10 
of  the  Draft  EIS.  Also  see  Response  No.  G3,  "Specific  Siting  Criteria." 

155.  (See  p.  4-287.)  The  referenced  newspaper  article  incorrectly 
linked  the  transmit  antenna  length  (5,000  feet)  with  the  receive  antenna 
length  (9,000  feet)  in  the  context  of  a  single  antenna  array.  The  Air 
Force  has  no  plans  to  extend  the  length  of  the  transmit  antennas. 

156.  (See  p.  4-287.)  The  presentation  made  by  Colonel  Lee  and  Dr. 
Everett  during  the  first  portion  of  the  public  hearing  was  intended  to 
summarize  the  proposed  Central  Radar  System  and  the  associated 
environmental  impacts.  The  question  and  answer  period  provided  the 
attendees  an  opportunity  to  bring  up  specific  concerns  not  addressed  in 
the  Draft  EIS.  A  restricted  airspace  zone  around  the  transmit  site  will 
be  established  with  the  Federal  Aviation  Administration,  but  provision 
to  allow  aerial  crop  spraying  up  to  the  boundary  fence  will  be 
established  on  an  individual  basis  as  required. 

157.  (See  p.  4-287.)  See  Response  No.  147. 

158.  (See  p.  4-2?7.)  A  worst-case  estimate  of  ground  conductivity  was 
used  in  the  Draft  EIS  to  calculate  RFR  levels  (see  Section  B) .  The  Air 
Force  will  measure  the  ground  conductivity  in  the  selected  transmit  site 
and  will  measure  the  actual  RFR  when  the  CRS  is  tested  to  determine  more 
accurately  the  proper  distance  for  the  exclusion  fence  and  to  ensure 
that  the  fence  is  correctly  located. 

159.  (See  p.  4-287.)  The  minimum  required  acreage  was  stated  to  make 
clear  the  amount  of  land  that  would  actually  be  occupied.  The  amount  of 
additional  land  that  will  be  needed  cannot  be  predicted  because  it 
depends  on  the  location  of  the  specific  sites  selected  with  respect  to 
roads  and  to  natural  and  man-made  features  that  should  be  avoided,  as 
well  as  on  ownership  patterns  and  the  possible  creation  of  uneconomic 
segments  of  farm  land  that  the  Air  Force  would  purchase.  See  Response 
No.  G3,  "Land  Area  Requirements." 

160.  (See  p.  4-287.)  The  engineering  design  of  the  CRS  sites  will  use 
available  information  and  experience  to  plan  surface  water  flow  on  the 
sites.  If  particular  problems  arise  after  CRS  construction,  the  Air 
Force  will  address  those  according  to  the  circumstances.  See  Response 
No.  G5 . 
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161.  (See  p.  4-287.)  The  Air  Force  position  has  always  been  that  any 
corrective  action  required  to  eliminate  interference  effects  caused  by 
operation  of  the  OTH-B  radar  system  will  be  done  by  the  Air  Force  at  no 
cost  to  the  affected  individual.  Colonel  Lee's  comments  have  reflected 
that  position.  If  television  interference  problems  occurred,  the  Air 
Force  would  correct  them,  either  by  changing  the  OTH-B  transmitting 
frequency,  installing  filters  on  the  affected  TV  sets,  or  possibly 
changing  the  TV  antenna.  Also  see  Responses  No.  G9  and  7. 


162. 

(See  p. 

4-287. ) 

See 

Response  No. 

G2, 

"Long-Term  Effectiveness." 

163. 

(See  p. 

4-316.) 

See 

Response  No. 

156. 

164. 

(See  p. 

4-327.) 

The 

CRS  transmit 

and 

receive  sites  each  require  a 

minimum  of  2,400  acres,  or  about  4  sections,  of  land.  The  maximum 
amount  of  land  required  might  be  4,000  acres,  or  6  to  7  sections  (see 
Response  No.  G2,  "Land  Area  Requirements").  The  system  will  not  require 
as  much  as  32  sections. 

165.  (See  p.  4-346.)  The  map  of  the  Wheaton  Southeast  site  has  been 
revised  to  show  the  Mathias  airstrip.  (See  the  Errata.) 

166.  (See  p.  4-351.)  Governor  Sheldon's  farmstead  is  in  the  extreme 
southern  border  of  the  Amherst  study  area.  Although  the  site  is  not  now 
a  recorded  national  or  state  registered  historic  property,  it  is  a 
Historic  Site  Lead  pending  professional  verification  and  evaluation. 

The  Air  Force  will  treat  potential  impacts  on  this  site  as  described  in 
Response  No .  26 . 

167.  (See  p.  4-362.)  About  50  people  will  be  employed  at  the  transmit 
site  and  a  like  number  at  the  receive  site.  All  but  two  or  three  of 
these  people  will  be  non-military  civilians.  About  half  of  the  staff 
will  be  operations  and  maintenance  personnel  hired  by  the  contractor 
responsible  for  operating  the  system.  The  remainder  will  be  security 
personnel.  If  the  same  approach  that  is  used  at  the  East  Coast  Radar 
System  is  used  for  the  CRS,  the  security  positions  will  be  federal 
wage- grade  civil-service  jobs.  Local  residents  will  have  an  opportunity 
to  fill  these  positions. 

168.  (See  p.  4-370.)  See  Response  No.  G2. 

169.  (See  p.  4-370.)  The  planned  lifetime  of  the  system  specifically 
proposed  is  20  years.  Because  advances  in  technology  are  to  be 
expected,  modifications  to  improve  the  performance  of  the  system  are 
likely  as  time  passes. 

170.  (See  p.  4-370.)  The  transmit  and  receive  sites  must  be  separated 
by  50  to  150  nm  from  one  another  to  prevent  the  transmitters  from 
interfering  with  reception  of  the  signal  reflected  from  the  target  (see 
p.  2-3  of  the  Draft  EIS). 
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171.  (See  p.  4-370.)  See  Responses  No.  G3  and  154. 


172.  (See  p.  4-370.)  The  specific  locations  selected  for  the  transmit 
and  receive  sites  will  be  selected  considering  operational  and 
environmental  factors,  cost,  and  the  ease  of  acquiring  the  land. 


173. 

(See 

p.  4-370.) 

See  Response  No. 

G4 . 

174. 

(See 

p.  4-370.) 

See  Response  No. 

G4 . 

175. 

(See 

p.  4-370.) 

See  Response  No. 

G6 . 

176. 

(See 

p.  4-370.) 

Response  No.  167 

notes  that  CRS  operation  will 

have  two  general  types  of  positions.  One  type  will  be  a  civil-service 
position,  and  an  interested  individual  would  apply  in  the  usual  manner. 
The  other  type  of  position  will  be  related  to  OTH-B  system  maintenance. 
Staff  for  these  positions  will  be  hired  by  the  system  contractor,  so 
interested  individuals  would  apply  to  this  contractor  after  one  is 
selected.  Jobs  will  also  be  available  during  the  construction  period; 
hiring  will  be  done  by  the  firms  selected  to  supply  goods  and  services. 

177.  (See  p.  4-370.)  The  Air  Force  will  monitor  the  radiated  CRS  beam 
during  system  testing  and  periodically  during  its  operational  life. 

This  information  will  be  available  to  the  public. 

178.  (See  p.  4-370.)  The  Environmental  Protection  Agency  is 
considering  several  proposals  for  regulating  public  exposure  (see 
Response  No.  61).  Even  the  most  stringent  proposed  standard  is  higher 
than  the  RFR  level  expected  outside  the  CRS  exclusion  fence.  See 
Response  No.  132  for  remarks  on  compensation. 

179.  (See  p.  4-370.)  Pilots  of  aerial  spraying  aircraft  will  not  spend 
enough  time  in  the  CRS  beam  to  suffer  unsafe  exposure.  Also  see 
Response  No .  156 . 

180.  (See  p.  4-370.)  The  use  of  an  Operational  Plan  for  RF 
Interference  Avoidance  is  specifically  intended  to  avoid  disturbing 
other  users  of  the  HF  frequency  band.  Changing  environmental  conditions 
do  indeed  require  changes  in  the  OTH-B  transmitting  frequency,  but  such 
changes  will  be  made  using  the  established  interference  avoidance 
procedures.  The  Air  Force  does  not  envision  any  circumstances  that 
would  require  operating  on  frequencies  that  would  directly  result  in 
interference  effects.  Also  see  Response  No.  G3. 

181.  (See  p.  4-370.)  See  Response  No.  18.  See  Responses  No.  14  and  17 
for  information  about  the  transmission  lines. 

182.  (See  p.  4-370.)  See  Response  No.  G2. 
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183.  (See  p.  4-392.)  If  the  Thief  River  Falls  study  area  is  selected 
for  the  CRS,  a  receive  site  will  be  constructed  there;  the  transmit  site 
will  be  a  great  distance  further  south.  Because  only  the  transmit 
antennas  radiate  energy,  the  mobile  radio  system  will  suffer  no  effects 
from  operation  of  the  CRS. 

184.  (See  p.  4-392.)  The  CRS  receive  site  will  not  affect  a  cathodic 
pipeline  protection  system;  OTH-B  receive  antennas  do  not  emit  RF 
energy.  The  CRS  transmit  site  will  not  affect  a  cathodic  protection 
system  on  a  pipeline  outside  the  exclusion  fence. 

185.  (See  p.  4-395.)  The  Air  Force  provided  a  preliminary  response  to 
these  questions  on  October  22,  1986.  A  copy  of  this  response  is 
attached  at  the  end  of  this  section. 

186.  (See  p.  4-400.)  The  Air  Force  appreciates  the  detailed 
observations  provided  in  this  letter.  Detailed  site-specific  vegetation 
and  wildlife  data  will  be  gathered  and  mitigation  measures  planned  after 
the  study  areas  have  been  selected.  The  information  in  this  letter  will 
be  helpful  in  that  regard. 

187.  (See  p.  4-403.)  These  six  questions  are  answered  as  follows:  No, 
No,  Yes,  No,  No,  and  No,  respectively. 

188.  (See  p.  4-403.)  Each  site  will  employ  approximately  50  people. 

The  range  of  the  number  of  farmsteads  that  could  be  displaced  at  each 
site  is  estimated  to  be  1  to  6. 

189.  (See  p.  4-403.)  See  Response  No.  G2. 

190.  (See  p.  4-403.)  The  Air  Force  does  not  expect  the  CRS  to  cause 
interference  when  it  begins  operating.  Nevertheless,  it  will  take 
whatever  actions  are  necessary  to  eliminate  all  interference  problems 
identified  by  the  public  (see  Response  No.  G9). 

191.  (See  p.  4-403.)  See  Response  No.  G7  for  a  discussion  of  roads. 
Just  as  for  roads,  the  number  of  drainage  systems  that  would  be 
disrupted  depends  on  the  specific  site  locations. 

192.  (See  p.  4-403.)  See  Response  No.  175. 

193.  (See  p.  4-403.)  These  questions  were  answered  in  Section  4.5  of 
the  Draft  EIS. 

194.  (See  p.  4-403.)  The  Air  Force  regrets  the  scheduling  conflict 
that  arose.  The  hearing  in  Grand  Forks  was  scheduled  without  properly 
recognizing  that  Thief  River  Falls  residents  would  be  more  likely  to 
attend  the  hearing  in  North  Dakota  rather  than  the  Minnesota  hearing 
held  in  Wheaton  two  nights  later.  A  separate  hearing  was  subsequently 
held  in  Thief  River  Falls  on  November  20,  1986. 
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195.  (See  p.  4-403.)  The  purpose  of  the  CRS  is  to  detect  and  track 
aircraft  and  cruise  missiles,  not  intercontinental  ballistic  missiles. 
The  CRS  and  its  companion  systems  will  give  many  hours  of  warning 
against  attack  by  long-range  aircraft.  (See  Response  No.  G2.) 

196.  (See  p.  4-436.)  The  comment  quotes  only  a  portion  of  the  sentence 
on  S-6  of  the  Draft  EIS.  The  full  sentence  reads  "In  the  few  cases  in 
which  irreversible  adverse  effects  of  exposure  were  found,  such  effects 
were  absent  for  average  power  densities  below  1  mW/cm^."  The  average 
power  density  outside  the  CRS  exclusion  fence  will  be  about  one-tenth  of 
this  value.  Also  see  Response  No.  G8. 

197.  (See  p.  4-436.)  Appendix  C,  in  part,  examined  the  hazard  to  users 
of  EEDs  posed  by  the  presence  of  the  CRS.  EEDs  will  not  be  used  in  the 
operation  of  the  CRS.  Therefore,  the  fact  that  lightning  can  discharge 
EEDs  is  not  relevant. 

198.  (See  p.  4-436.)  The  ERS  and  the  CRS  are  similar  in  many 
respects.  In  particular,  they  are  the  same  type  of  radar  operating  in 
the  same  radio  bands  in  a  similar  fashion.  The  CRS  will  cover  a  larger 
area  for  24  hours  every  day,  but  these  and  other  differences  are  not 
crucial  to  understanding,  estimating,  or  assessing  the  possible  impacts 
of  the  CRS. 

199.  (See  p.  4-436.)  The  statement  is  referring  only  to  RF 
interference.  Radios  operating  in  the  HF  bands  can  be  heard  at  great 
distances  around  the  world,  so  interference  is  theoretically  possible 
anywhere.  Telecommunications  and  other  electronic  equipment  is 
susceptible  to  far  lower  energy  levels  than  humans.  No  danger  to  human 
health  exists  beyond  the  exclusion  fence  at  the  transmit  site.  Also  see 
Response  No.  36. 

200.  (See  p.  4-439.)  The  symposium,  in  fact,  was  concerned  with  the 
potential  bioeffects  of  high-voltage  power  transmission  lines.  Because 
the  operating  frequencies  are  very  different,  the  symposium  content  is 
not  relevant  to  OTH-B  bioeffects  issues. 

201.  (Set  p.  4-246.)  Access  to  the  CRS  sites  will  use  existing  section 
roads  as  much  as  possible,  with  any  new  roads  to  the  facilities 
departing  from  the  nearest  section  road  or  state  highway.  The  access 
roads  cannot  cross  the  areas  within  the  exclusion  fence  without  either 
interfering  with  the  receive  site  operation  or  exposing  vehicle 
occupants  to  RFR  from  the  transmitters.  As  long  as  that  rule  is 
followed,  the  access  roads  may  come  from  any  point  of  the  compass. 

202.  (See  p.  4-288.)  The  Air  Force  response  to  questions  on  health 
effects  at  the  transmit  site  is:  beyond  the  boundary  exclusion  fence, 
there  are  no  long-term  adverse  health  effects  due  to  RFR.  See  Responses 
No.  G8  and  1. 
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203.  (See  p.  4-395.)  The  Air  Force  recognizes  that  individual  property 
owners  may  experience  an  additional  tax  burden  if  a  large  amount  of  land 
is  purchased  for  the  CRS  because  the  government  would  not  pay  taxes  on 
that  land.  This  shift  in  tax  burden  could  be  minimized  or  partially 
offset  in  several  ways,  for  example,  by  leasing  land  (See  Response 

No.  G7)  or  by  assisting  school  districts  (See  Response  No.  G8).  A  more 
specific  response  cannot  be  made  until  the  exact  locations  of  the  four 
receive  antennas  have  been  determined. 

204.  (See  p.  4-395.)  This  question  cannot  be  answered  until  the 
antenna  locations  are  determined  and  the  details  of  specific  road 
closings  and  road  replacements  are  developed. 

205.  (See  p.  4-395.)  See  the  attachment  to  this  section  and  Response 
No.  G9. 

206.  (See  p.  4-395.)  See  the  attachment  to  this  section  and  Response 
No.  G9. 

207.  (See  p.  4-395.)  See  the  attachment  to  this  section. 

208.  (See  p.  4-395.)  Specific  road  closings  and  new  road  construction 
cannot  be  determined  until  the  CRS  antenna  locations  are  selected.  Also 
see  Response  No.  G7. 

209.  (See  p.  4-395.)  See  the  attachment  to  this  section  and  Response 
No.  G4 ,  "Deactivation.” 

210.  The  proposed  CRS,  which  operates  in  the  HF  (High  Frequency)  band, 
is  the  only  type  of  radar  system  that  can  meet  the  mission 
requirements.  No  other  projects  or  systems  are  planned  for  the  land 
selected  for  the  CRS.  Also  see  Response  No.  G4,  "Deactivation." 

211.  (See  p.  4-395.)  A  non-conducting  material  would  be  used  for  the 
boundary  fence  around  the  antenna  sites.  Treated  wood  is  being  used  at 
the  East  Coast  Radar  System. 

212.  (See  p.  4-395.)  The  CRS  land  requirements  have  been  determined 
based  upon  the  mission  requirements  and  system  characteristics.  The  Air 
Force  does  not  plan  any  expansion  of  the  site  areas. 

213.  (See  p.  4-395.)  The  Air  Force  will  lease  the  total  land  area,  or 
portions  thereof,  according  to  the  requests  of  the  individual 
landowners.  See  Response  No.  G4. 

214.  (See  p.  3-234.)  In  response  to  an  expression  of  interest  (see  p. 
4-366),  the  Air  Force  expanded  the  Amherst  study  area  slightly  to 
include  property  that  may  be  available. 
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GLOSSARY 

This  pamphlet  is  intended  to  provide  general  information  to  property  owners  and  others  interested 
in  the  policies  and  procedures  of  the  Government  concerning  the  acquisition  of  real  estate  interests. 


STEVEN  G.  WEST 

COLONEL,  CORPS  OF  ENGINEERS 

DISTRICT  ENGINEER 

U.  S.  ARMY  ENGINEER  DISTRICT,  OMAHA 
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1.  DETERMINATIONS  OF  VALUE: 

The  Corps  of  Engineers  intends  to  pay  each  owner  a  price  for  his  property  which  is  just 
and  reasonable,  consistent  with  its  authorities  from  Congress  and  with  guidelines  set  forth  in  Federal 
Court  decisions.  In  furtherance  thereof,  but  only  as  a  guide  to  the  Corps  of  Engineers,  appraisal  of 
the  property  will  be  made  by  a  professionally  qualified  appraiser  familiar  with  local  market 
conditions  in  the  vicinity  of  the  property  to  be  appraised.  The  appraiser  may  be  an  employee  of  the 
Corps  of  Engineers  or  a  private  appraiser  with  whom  the  Corps  of  Engineers  has  contracted.  Owners 
or  their  representatives  will  be  contacted  by  these  appraisers  and  invited  to  accompany  them  during 
their  inspections  of  the  property.  Landowners  are  encouraged  to  point  out  to  the  appraiser 
anything  that  they  feel  may  have  a  contributory  value  to  the  property.  All  factors  bearing  upon 
values  within  the  scope  of  law  will  be  given  full  consideration  in  preparation  of  these  appraisals. 

The  price  to  be  paid  for  the  acquisition  of  the  property,  however,  will  be  the  amount  either  as 
mutually  agreed  upon  as  the  result  of  purchase  negotiations  or  the  sum  determined  by  the  local 
United  States  District  Court  under  eminent  domain  proceedings,  as  hereinafter  explained. 

2.  ACQUISITION  BY  PURCHASE: 

It  is  the  policy  of  the  Corps  of  Engineers  to  acquire  title  to  project  land  expeditiously  by 
purchase  through  negotiations.  Negotiations  will  be  conducted  generally  the  same  as  between 
private  parties.  Before  the  initiation  of  negotiations,  the  Corps  of  Engineers  will  establish  an 
amount  which  it  believes  to  be  just  compensation  for  the  property  and  wiil  make  an  offer  to  acquire 
the  property  for  the  full  amount  so  established.  In  no  event  will  such  amount  be  less  than  the 
approved  appraisal  of  the  fair  market  value  of  such  property.  The  Corps  will  provide  the  owner  with 
a  written  statement  of,  and  summary  of  the  basis  for,  the  amount  established  as  just  compensation, 
including  where  appropriate  a  separate  statement  showing  the  amount  for  damages  to  his 
remaining  land.  The  opinions  of  owners  will  be  given  full  consideration  in  all  negotiations.  When 
an  agreement  as  to  purchase  price  is  reached,  the  owner  will  be  requested  to  execute  an  offer  to  sell, 
which  will  include  all  the  terms  and  conditions  of  the  sale.  When  accepted  and  executed  by  the 
Government,  this  offer  forms  a  contract  of  sale. 

It  usually  takes  less  than  90  days  from  the  date  an  offer  is  accepted  until  the  check  is 
delivered,  provided  the  title  is  clear. 

If  the  acquisition  of  only  a  part  of  a  property  would  leave  its  owner  with  an  uneconomic 
remnant,  the  Corps  will  offer  to  acquire  the  entire  property. 
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After  payment  of  the  purchase  price  or  deposit  in  court  of  funds  to  satisfy  the  award  of 
compensation  in  an  eminent  domain  proceeding  to  acquire  the  real  property,  the  Corps  will 
reimburse  the  owner  to  the  extent  deemed  fair  and  reasonable,  for  expenses  he  necessarily  incurred 
for  (1 )  recording  fees,  transfer  taxes,  and  similar  expenses  incidental  to  transferring  title  to  the 
property  to  the  United  States,  (2)  penalty  costs  for  prepayment  of  any  preexisting  recorded 
mortgage  entered  into  in  good  faith  encumbering  such  real  property,  and  (3)  pro  rata  portion  of  real 
property  taxes  allocable  to  a  period  subsequent  to  the  date  of  vesting  title  in  the  United  States,  or 
the  effective  date  of  possession  of  the  property  by  the  United  States,  whichever  is  the  earlier. 

3.  EMINENT  DOMAIN  ACQUISITION: 

As  stated  before,  it  is  the  policy  of  the  Government  to  purchase  rights  required  in  the 
property  whenever  possible.  Under  no  circumstances  is  an  owner  compelled  to  sign  an  offer  to  sell. 
However,  if  a  mutually  satisfactory  agreement  cannot  be  reached  between  the  owner  and  the 
Government  after  a  reasonable  period  of  negotiations,  the  Government  will  have  no  recourse  but  to 
acquire  the  property  under  eminent  domain  proceedings  filed  in  the  local  United  States  District 
Court,  in  order  to  allow  a  judge  or  jury  to  determine  just  compensation  for  the  property  to  be 
acquired.  Offers  and  counteroffers  by  the  owner  and  the  Government  during  purchase  negotiations 
will  not  be  binding  in  such  proceedings,  on  either  the  owner  or  the  Government. 

In  the  event  of  such  eminent  domain  proceedings,  the  Government  will  deposit  in  the 
Registry  of  the  Court  the  sum  it  estimates  to  be  just  compensation  for  the  acquisition  of  the 
property.  The  Court  will  permit  the  owner  to  withdraw  nearly  all  of  the  amount  deposited,  provided 
the  owner's  title  is  clear.  The  amount  which  may  be  withdrawn  is  discretionary  with  the  Court.  The 
withdrawal  does  not  in  any  way  prejudice  the  owner's  right  to  go  ahead  with  his  claim  for  more 
money  than  the  sum  deposited.  Inquiries  about  withdrawals  should  be  made  to  the  local  United 
States  Attorney  who  will  represent  the  Government  in  the  eminent  domain  proceedings. 

Should  the  owner  and  the  Government  be  unable  to  agree  by  stipulation  in  the 
eminent  domain  proceedings  to  a  mutually  satisfactory  settlement,  it  will  be  necessary  that  any 
matters  of  dispute  be  determined  by  a  trial  in  these  proceedings.  The  trial  will  be  conducted  in 
accordance  with  the  established  rules  and  procedures  of  such  Court.  No  attempt  is  made  here  to 
relate  such  rules  and  procedures  All  parties  will  be  permitted  to  present  evidence  to  the  Court  for 
the  purpose  of  supporting  their  views  as  to  the  value  of  the  property  acquired.  The  Court  or  jury  will 
determine  the  compensation  to  be  paid  by  the  Government  for  the  property. 
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4.  TITLE  CLEARANCE: 

The  law  requires  that  the  title  to  an  owner's  land  be  approved  before  it  can  be  bought 
by  the  Government.  If  defects  in  the  title  are  found  and  they  can't  be  taken  care  of  otherwise,  the 
Government  cannot  pay  the  owner  immediately  for  the  property,  but  will  then  be  required  to  file 
eminent  domain  proceedings  in  order  to  clear  such  defects  in  the  title.  When  such  proceedings  are 
instituted  only  for  purpose  of  clearing  the  title,  there  usually  is  little  for  the  owner  to  do  other  than 
to  cooperate  with  the  United  States  Attorney  to  the  extent  that  he  can  in  correcting  the  defects 
found  to  exist. 

5.  RESERVATION  OF  IMPROVEMENTS  AND  CROPS: 

Except  in  the  few  instances  where  the  Government  needs  particular  improvements  in 
connection  with  the  project,  the  owner  may  salvage  the  buildings  or  improvements  on  the  property. 
He  is  not  required  to  do  so.  The  agreed  salvage  price  will  be  deducted  from  the  Government's 
payment  for  lands  acquired.  The  improvements  must  be  removed  from  the  land  within  a  specified 
period.  The  reservation  of  the  right  to  remove  improvements  will  be  included  as  an  item  in  the 
contract  for  the  purchase  of  the  property  or  in  a  stipulation  in  eminent  domain  proceedings,  as 
appropriate. 


Owners  will  be  encouraged  to  reserve  the  right  to  remove  growing  crops  except  in  rare 
cases  where  there  is  a  probability  that  possession  of  the  land  will  be  required  prior  to  the  harvest 
season.  If  this  occurs,  payments  will  be  made  for  the  fair  value  of  the  growing  crops  as  they  exist. 

6.  POSSESSION  OF  LANDS: 

Owners  and  tenants  of  land  utilized  for  agricultural  or  related  purposes  will  be  allowed 
to  remain  on  the  property,  if  consistent  with  project  requirements,  until  the  crops  have  been 
harvested.  It  is  anticipated  there  will  be  no  instance  where  scheduling  will  require  displacement  of 
persons  or  vacation  less  than  90  days  after  purchase  negotiations  are  initiated. 

7.  UNIFORM  RELOCATION  ASSISTANCE  AND  REAL  PROPERTY  ACQUISITION 
POLICIES  ACT  OF  1970: 

The  purpose  of  this  Act  is  to  provide  for  uniform  and  equitable  treatment  of  persons 
displaced  from  their  homes,  businesses  or  ranches  by  Federal  and  federally  assisted  programs  and  to 
establish  uniform  land  acquisition  policies  for  Federal  and  federally  assisted  programs  In  carrying 
out  the  responsibilities  of  land  acquisition  by  the  Government,  individuals  and  families  at  times  must 
move  from  their  dwellings,  ranches  and  businesses  and  relocate  elsewhere  This  may  cause  serious 
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problems  to  the  people  involved.  It  is  the  earnest  desire  of  the  Corps  of  Engineers  to  reduce  to  a 
minimum  the  inconveniences  and  problems  resulting  from  its  real  estate  activities.  Public  Law  SI- 
646,  which  was  passed  by  the  Congress  and  signed  into  law  by  the  President  on  January  2, 1971, 
eliminates  many  of  the  existing  differences  in  relocation  benefits  incidental  to  acquiring  real  estate 
by  various  Federal  agencies.  This  law  provides  for  furnishing  relocation  assistance  to  people  who  will 
be  displaced  by  a  project  which  is  partly  or  totally  financed  by  Federal  funds  and  authorizes  many 
new  and  important  benefits  to  them.  The  kinds  of  payments  authorized  to  be  considered  pursuant 
to  Public  Law  91-646,  among  others,  are: 

Moving  and  Related  Expenses.  Any  displaced  person,  business  or  ranch  operation  may 
be  eligible  to  be  reimbursed  for  actual  reasonable  costs  of  moving  from  the  acquired  property  for  a 
distance  of  not  to  exceed  50  miles,  except  where  the  displacing  agency  determines  that  relocation 
beyond  the  50-mile  area  is  justified.  Reimbursable  items  include  dismantling,  disconnecting,  crating, 
loading,  transporting,  unloading,  temporary  storage,  reinstalling  and  insuring.  Within  certain 
limitations,  a  displaced  person,  business  or  ranch  operation  may  elect  to  apply  for  a  fixed  amount 
rather  than  prove  actual  expenses  incurred  in  the  move.  A  person  displaced  from  a  dwelling  may 
elect  to  receive  a  moving  expenses  allowance,  determined  according  to  a  schedule,  not  to  exceed 
$300.00,  plus  a  dislocation  allowance  of  $200.00.  A  person  who  is  displaced  from  his  business  or 
ranch  operation  may  elect  to  receive  a  fixed  payment  in  an  amount  equal  to  the  average  net  annual 
earnings  of  the  business  or  ranch  operation  and  such  payment  shall  not  be  less  than  $2,500.00  nor 
more  than  $10,000.00.  Such  payment  can  only  be  made  as  to  a  business  after  it  is  determined  that 
the  business  cannot  be  relocated  without  a  substantial  loss  of  existing  patronage  and  that  such 
business  is  not  part  of  a  commercial  enterprise  having  at  least  one  other  establishment  not  being 
acquired  which  is  engaged  in  the  same  or  similar  bus-ness.  Where  only  part  of  a  ranch  is  acquired, 
payment  will  be  made  only  if  it  is  determined  that  the  ranch  meets  the  definition  of  a  ranch 
operation  prior  to  the  acquisition  and  that  the  property  remaining  after  the  acquisition  is  no  longer 
an  economic  unit. 

Supplemental  Housing  Payment  for  Homeowners.  In  addition  to  being  paid  for  the 
property  acquired  by  the  Government  and  the  reasonable  expenses  of  moving,  a  homeowner  who  is 
displaced  by  the  program  or  project  MAY  be  eligible  under  the  law  for  a  supplemental  housing 
payment  if  necessary  to  assist  in  the  purchase  and  occupancy  of  a  comparable,  decent,  safe  and 
sanitary  house;  provided  the  person  has  owned  and  occupied  the  present  home  not  less  than  1 80 
days  prior  to  initiation  of  negotiations  to  acquire  the  property. 

Supplemental  Housing  Payments  for  Tenants  and  Certain  Others.  Tenants  and  those 
homeowners  who  have  owned  their  homes  less  than  180  days  but  more  than  90  days,  must  have 
lawfully  occupied  their  dwellings  for  not  less  than  90  days  prior  to  initiation  of  negotiations  to 
acquire  the  property  in  order  to  be  eligible  to  receive  a  supplemental  or  additional  amount  in  excess 
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of  the  rent  presently  being  paid  or  would  have  paid  necessary  to  enable  the  person  to  lease  or  rent  a 
decent,  safe  and  sanitary  dwelling  adequate  for  his  needs  for  a  period  of  not  to  exceed  four  years 
and  the  supplemental  amount  cannot  exceed  $4,000.00.  Should  the  person  elect  to  buy  a  home 
instead  of  renting,  he  could  use  the  supplemental  amount  determined,  again  limited  to  $4,000.00,  to 
apply  toward  the  down  payment  and  closing  costs,  except  that  the  person  must  in  this  case  equally 
match  each  dollar  in  excess  of  the  first  $2,000.00  of  any  supplemental  payment  in  order  to  be 
entitled  to  the  maximum  supplemental  payment  determined  to  be  applicable. 

Additional  information  regarding  the  provisions  of  this  law  is  contained  in  an 
explanatory  brochure,  copies  of  which  are  available  at  this  time. 

8.  INCOME  TAX  PROVISIONS: 

Responsibility  for  the  administration  of  the  Federal  Income  Tax  Laws  rests  with  the 
Internal  Revenue  Service.  As  presently  written,  these  laws  contain  special  provisions  with  respect  to 
gains  derived  from  the  sale  of  real  estate,  including  sales  made  to  the  Government.  Any  questions 
concerning  the  application  of  these  provisions  should  be  referred  to  the  appropriate  District  Director 
of  the  local  office  of  the  Internal  Revenue  Service. 

9.  CEMETERIES: 

If  any  owner  or  tenant  knows  of  any  private  burial  or  cemetery  on  their  property,  please 
inform  the  District  Engineer  so  that  suitable  arrangements  can  be  made  with  next-of-kin  to  relocate 
the  remains  or  take  other  appropriate  measures  to  preserve  the  remains  in  place. 

10.  CORPS  OF  ENGINEERS  ASSISTANCE  TO  OWNERS: 

The  District  Engineer  and  his  staff  assigned  to  land  acquisition  are  always  desirous  of 
providing  every  assistance  possible  for  the  benefit  of  owners  and  their  tenants.  All  affected  owners 
and  tenants  are  urged  to  contact  the  Chief,  Real  Estate  Division,  at  the  add rress  listed  below  for  any 
assistance  they  may  desire  in  regard  to  their  particular  situation: 

Chief,  Real  Estate  Division 
Omaha  District,  Corps  of  Engineers 
1612  U  S.  Post  Office  &  Courthouse 
Omaha,  Nebraska  68102-4910 
Telephone:  (402)  221-4321 
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11. 


RIVERDALE  REAL  ESTATE  OFFICE: 

The  negotiations  for  the  acquisition  of  lands  which  would  comprise  the  Over-The- 
Horizon  Backscatter  Radar  Program  in  the  three  state  area  of  Minnesota.  North  Dakota  and  South 
Dakota  will  be  conducted  by  personnel  of  the  Riverdale  Office.  The  Chief  of  the  office  is:  Mrs. 
Jacquilynn  P.  Bratz. 

The  address  is  as  follows: 

Riverdale  Real  Estate  Office 
U  S.  Army  Corps  of  Engineers 
Administration  Building 
Riverdale,  ND  S8565 

Telephone:  (70 1)  654-741 1,  extention  31 
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22  October  1986 


MEMORANDUM  FOR  RECORD 

SUBJECT :  Inquiries  on  Central  Radar  System 

We  recently  received  a  letter  dated  September  30. 1986  from  Donavon  D.  Dyrdal, 
Thief  River  Falls,  Minnesota.  The  letter  requests  answers  to  1 2  questions  regarding 

the  selection  and  land  use  for  the  proposed  Central  Radar  System.  An  area  west  or 
Thief  River  Falls  is  one  of  five  candidate  study  areas  being  considered  as  a  receive 
site  for  the  OTH-B  radar  system. 

Mr  Dyrdal's  letter  will  be  included  in  the  Final  EIS  along  with  answers  to  the  specific 
questions.  In  the  interim,  the  attached  information  sheet  provides  answers  to  the 

majority  of  those  questions.  It  is  being  provided  to  Congressman  Strangeland's 

office  in  response  to  their  request  for  an  early  response  on  several  of  the  more 
significant  concerns. 


frMES  A.  LEE(  Colonel,  USAF  lAtch 

HRECTOR,  OTH  Radar  Systems  Receive  Site  Information 
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RECEIVE  SITE  SELECTION  AND  LAND  USE 


As  described  in  the  draft  Environmental  Impact  Statement  (EIS),  the  final  receive  site 
will  have  four  antennas.  Each  antenna  will  be  on  a  sector  of  land  about  2  miles  Iona 
by  1/2  mile  deep.  Each  sector  will  be  totally  enclosed  by  an  exclusion  fence  of 

treated  wood  or  other  non-conductive  material. 

Outside  of  the  exclusion  fence,  there  should  be  no  interference  or  restrictions  on 
the  land  use.  Normal  recreational  use  of  the  land  outside  of  the  fenced  sectors  will 
be  allowed,  to  include  hunting  and  use  of  firearms. 

Similarly,  there  will  be  no  restrictions  on  the  use  of  high  tech  farming  practices,  for 
example,  closed  circuit  TV,  radio-controlled  equipment,  laser  beams  or  other 
electronic  monitoring  devices.  Eaually  important,  the  receive  site  will  not  cause  any 
electromagnetic  interference  witn  these  oevices  or  practices. 

The  only  area  of  potential  concern  is  any  extensive  use  of  arc  welding  directly  in 
front  of  the  receive  antenna.  While  the  exclusion  fence  provides  about  1/2  mile 
separation  from  the  antenna,  it  may  be  necessary  to  keep  arc  welding  operations 
from  approaching  any  closer  than  one  mile  from  the  antenna,  that  is,  an  additional 
1/2  mile  beyond  the  fence. 

Crop  spraying  in  the  area  of  the  receive  site  would  also  be  unaffected.  Aerial 

spraying  aircraft  would  be  able  to  fly  up  to  the  fenced  areas. 

The  Record  of  Decision  to  be  made  by  the  Air  Force  following  publication  of  the 
Final  EIS  will  be  to  select  a  study  area  tor  the  transmit  site  and  a  study  area  for  the 
receive  site.  Additional  environmental  work  together  with  meetings  and 

discussions  with  landowners,  local  and  state  officials,  will  be  used  to  select  the 
specific  location  of  the  receive  antenna  sectors  within  the  selected  receive  site  study 
area.  We  envision  additional  community  meetings  as  well  as  discussions  witn 
interested  landowners  as  we  attempt  to  narrow  down  to  a  single  specific  location 
for  the  four  antennas.  The  selection  of  the  specific  antenna  location  within  the 

study  area  would  not  be  made  until  well  into  1988  at  the  earliest. 

The  environmental  impact  analysis  process  that  the  Air  Force  is  following  is 
specifically  for  the  proposed  Central  Radar  System  as  described  in  the  draft 
Environmental  Impact  Statement.  The  process  is  one  which  is  established  by  law 
and  which  all  federal  agencies  must  also  follow  before  undertaking  any  action 
which  could  have  a  major  environmental  impact.  Land  which  was  identified  and 
selected  for  the  OTH-B  could  not  be  simply  diverted  for  an  alternate  use  by  another 
federal  agency.  Similarly,  the  site  could  not  be  diverted  for  use  for  some  other  type 
of  radar  system  different  from  the  system  and  concept  described  In  the  Central 
Radar  System  EIS.  The  purchase  or  lease  of  land  for  the  transmit  and  receive  site  will 
not  occur  until  Congress  approves  the  Central  Radar  System  by  authorizing  and 
appropriating  funds  tor  the  program. 

The  Draft  EIS  refers  to  a  20-year  life  for  the  Central  Radar  System.  This  Is  a  minimum 
time  period.  If  the  need  for  an  OTH-B  surveillance  system  continues  beyond  that 
time,  the  proposed  OTH-8  system  will  be  able  to  continue  meeting  that  need.  If  and 
when  the  Central  Radar  System  is  no  longer  needed,  any  proposed  uses  of  the  land 
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involving  potential  environmental  impacts  would  again  require  a  complete 
environmental  impact  analysis  process.  The  public  would  again  be  involved  in  that 
process  as  they  have  been  in  this  decision  process. 
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6  ERRATA  FOR  PART  I 


The  following  errata  pertain  to  the  Draft  EIS  issued  in  August, 
1986.  They  include  changes  resulting  from  responding  to  submitted 
comments,  as  well  as  from  discovery  of  typographic  and  other  copy 
errors.  Fragmentary  paragraphs  at  the  top  of  a  page  are  counted  as 
paragraph  1.  The  Summary  has  been  revised  and  reprinted  in  this  volume. 

Section  2 

p.  2-11  para.  5,  line  2:  change  5  to  4. 

p.  2-12  Figure  2-6:  the  town  identified  as  Blanchard  is  actually 

Hillsboro. 

p.  2-14  Table  2-1  has  been  revised  to  include  township  names  and  is 

attached. 


pp.  2-17  These  figures  have  been  revised  and  are  attached, 
through 


2-25 

p.  2-31 

para.  1, 

line 

8: 

"inhibit" 

should  be  "inhabit." 

p.  2-33 

para .  3 , 

line 

6: 

"exlusion" 

should  be  "exclusion." 

p.  2-33 

para.  3, 

line 

7: 

change  "breaks"  to  "belts." 

Section  3 

p.  3-15 

para.  1, 

line 

2: 

"acquifer" 

should  be  'aquifer." 

p.  3-18 

para.  2: 

delete. 

p.  3-18 

para.  3: 

replace  with: 

"The  town  of  Amherst  obtains  municipal  water  from  a  well 
950  feet  deep  that  taps  the  Dakota  aquifer.  The  water 
exceeds  federal  drinking  water  standards  for  total 
dissolved  solids,  sulfate,  and  chloride  (Missouri  River 
Basin  Commission,  1980;  API,  1983)." 


p.  3-18 


para.  5:  replace  with: 


p.  3-23 
p.  3-24 
p.  3-25 

p.  3-25 
p.  3-26 
p.  3-29 

p.  3-29 
p.  3-29 

p.  3-29 


"The  town  of  Andover  obtains  municipal  water  from 
relatively  shallow  wells  that  tap  the  glacial  till.  This 
supply  is  less  mineralized  than  the  supplies  that  tap  the 
deeper  Dakota  formation.  However,  the  Andover  supply 
exceeds  the  federal  drinking  water  standards  for  total 
dissolved  solids  and  sulfate  (API,  1983)." 

"The  communities  of  Langford,  Pierpont,  and  Claremont  are 
bulk  users  of  the  B.D.H.  (Brown,  Day,  Marshall)  Rural  Water 
System,  Inc.,  as  are  hundreds  of  homes  and  farms  in  and 
around  these  communities.  Two  wells,  approximately  200 
feet  deep,  which  are  northeast  of  the  city  of  Britton, 
provide  water  to  the  system.  Treatment  of  the  water  in  the 
BDM  system  consists  of  the  removal  of  manganese  and  iron, 
and  the  addition  of  chlorine  and  fluorine." 

para.  2,  line  2:  change  8,000  to  6,700. 

para.  1,  line  5:  change  8,800  to  4,300. 

para.  5:  add  following  last  sentence:  "Further 
investigations  in  the  study  area  could  reveal  additional 
occurrences  of  these  species." 

para.  3,  line  9:  "and”  should  be  "are." 

para.  2,  line  1:  "Weaton”  should  be  "Wheaton." 

para.  3,  sent.  2:  replace  with: 

"Migratory  birds  pass  through  this  region  in  spring  and 
late  summer/early  fall  traveling  along  the  eastern  edge  of 
the  Central  Flyway  (Dakota  areas)  and  the  western  edge  of 
the  Mississippi  Flyway  (Minnesota  areas),  major  north-south 
arteries  for  migration  in  North  America." 

Section  3. 5. 2.1:  change  subsection  title  to:  "Migratory 
Flyway;" 

para.  4,  sent.  2:  replace  with: 

"The  breeding  grounds  extend  from  the  Nebraska  "sandhills" 
in  northern  Nebraska  north  to  the  Siberian  tundra  and  west 
into  the  Mississippi  Flyway  states  of  Minnesota,  Wisconsin, 
and  Iowa.” 

para.  1,  sent.  4:  replace  "Central  Flyway"  with  "Central 
and  Mississippi  Flyways." 
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p.  3-29 

para.  1,  sent, 
f lyways." 

5: 

replace 

"Central  Flyway"  with  "these 

p.  3-31 

para.  2,  sent. 

1: 

change 

"flyway"  to  "f lyways." 

p.  3-31 

para.  2,  sent. 

2: 

change 

"flyway"  to  Central  Flyway." 

p.  3-32  Section  3. 5. 2. 4:  replace  title  with:  "Nongame  Bird 

Populations ." 


p.  3-32 

para. 

1. 

sent. 

1: 

replace  "nonmigratory" 

1  with  "nongame." 

p.  3-32 

para. 

1, 

sent. 

2: 

replace  "local"  with  ” 

these." 

p.  3-32 

para. 

1. 

sent. 

3: 

delete  "local." 

p.  3-34 

para. 

1. 

last 

sentence:  insert  "In  rare 

occasions,”  in 

front  of  "the  Piping  Plover.” 

p.  3-35  para.  1:  insert  following  the  paragraph: 

"Other  species  identified  by  the  Minnesota  Natural  Heritage 
Program  as  having  potential  occurrence  near  the  study  area 
include: 

Loggerhead  Shrike  (Lanius  ludovicianus)  -  state  threatened 
Upland  Sandpiper  (Bartramia  longicauda)  -  state  special 
concern 

Forester's  Tern  (Sterna  forster)  -  state  special  concern 
Short  Eared  Owl  (Asio  flammeus)  -  state  special  concern 
American  Bittern  (Botaurus  lentiginosus)  -  state  special 
concern 

Prairie  Vole  (Microtus  ochrogaster)  -  state  special  concern 
Spotted  Skunk  (Spilogale  putorius)  -  state  special  concern 
Western  Hognose  Snake  (Heterodon  nascius)  -  state  special 
concern 

Snapping  Turtle  (Chelydra  serpentina)  -  state  special 
concern" 


p.  3-37  para.  1,  sent.  1:  replace  "these  birds  have  been  known  to 

nest  in  the  area  and  have  lower  level  flight 
characteristics  than  waterfowl"  with  "these  birds  are 
residents  of  the  area  and  are  not  simply  migrating  through 
at  high  levels." 

p.  3-39  para.  7,  sent.  2:  insert  following  the  sentence: 

"More  local,  major  air  pollution  sources  are  heating  plants 
in  Grand  Forks,  Fargo,  and  Wahpeton,  North  Dakota,  all  more 
than  20  miles  from  the  nearest  study  area." 
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p.  3-39 

para.  7, 

sent.  3: 

change  "Another”  to  "A;"  delete  "also." 

p.  3-39 

para.  7, 

sene.  4-5 

' :  replace  with: 

"These  plants,  which  use  fuel  oil,  coal,  or  natural  gas, 
are  categorized  as  major  sources.  They  must  operate  under 
permits  issued  by  the  North  Dakota  Department  of  Health. 

No  significant  air  pollution  problems  have  arisen  in 
eastern  North  Dakota,  and  all  NAAQS  have  been  met  in  this 
region." 

p.  3-42 

Table  3- 

4:  "Trail"  should  be  "Traill." 

p.  3-45 

para.  2, 

line  13: 

"reflect"  should  be  "reflects." 

p.  3-56 

para.  3, 

line  7: 

delete  "this." 

p.  3-62 

para.  1, 

line  4: 

"Sec"  should  be  "Sections.” 

Section  4 

p.  4-2 

para.  5, 

line  6: 

"al;so"  should  be  "also." 

p.  4-5 

para.  5, 

line  3: 

"spils”  should  be  "spills.” 

p.  4-6 

para.  4, 

line  11: 

"wuld"  should  be  "would." 

p.  4-8 

Table  4- 

2,  footnote  3:  "in"  should  be  "on." 

p.  4-13 

para.  2, 

line  1: 

change  "is"  to  "are." 

p.  4-17 

para.  2, 

line  8: 

input  "and”  following  "antennas." 

p.  4-17 

para.  5,  line  3:  change  "transmit  and  receive  sites"  to 
"transmit  or  receive  site." 

p.  4-24 

para.  1, 

line  8: 

”19,000  should  be  "9,000." 

p.  4-31 

para.  5, 

line  6: 

change  "area"  to  "areas.” 

p.  4-35 

para.  1, 

line  3: 

"informatni"  should  be  "information." 

p.  4-36 

para.  7, 

,  line  1: 

change  "2,400+"  to  "2,400  or  more." 

p.  4-38 

para.  4, 

line  9: 

"informatin”  should  be  "information." 

p.  4-41 

para.  4, 

line  4: 

"areas"  should  be  "area." 

p.  4-42 

para.  4, 

"be." 

line  9: 

insert  "less  than”  following  the  word 
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p.  4-45  para.  4:  insert  following  the  paragraph: 

"In  addition,  the  power  density  just  outside  the 
exclusion  fence  will  also  be  lower  than  the  most  stringent 
option  recently  proposed  by  the  EPA  for  controlling  public 
exposure  to  RFR  (see  Section  4.14.1.3). 

"Furthermore,  the  electric  field  associated  with  a 
power  density  of  0.02  mW/cm2  is  about  9  V/m,  This  is 
well  below  even  the  perception  threshold  (caused  by 
localized  warming)  when  considering  potential  hazards  from 
shock  and  bums  at  the  lower  frequency  end  of  the  OTH-B 
operational  band." 


p.  4-46 

para .  3 , 

line 

14: 

"trasmitters"  should  be  "transmitters." 

p.  4-49 

para .  4 , 

line 

12: 

delete  hyphen  and  fill  line. 

p.  4-61 

para .  5 , 

line 

1: 

"force"  should  be  "Force." 

p.  4-61  last  para.:  delete  last  sentence  and  insert  following  the 

paragraph, 

"On  July  30,  1986,  the  Environmental  Protection  Agency 
(EPA)  announced  four  alternative  approaches  to  limit  the 
public’s  exposure  to  RFR  (51  FR  27317-27339).  Three  of  the 
approaches  involve  regulation.  For  frequencies  above  3  MHz 
(which  includes  all  of  the  OTH-B  frequencies),  alternatives 
1,  2,  and  3  would  limit  whole-body  SARs  to  0.04,  0.08,  and 
0.4  W/kg,  respectively.  In  the  fourth  option,  information 
and  technical  assistance  programs  would  be  conducted  in 
lieu  of  adopting  federal  regulations. 

"In  the  regulatory  options,  whole-body  SAR  would  be 
directly  related  to  frequency-dependent,  incident 
power-density  values.  The  Federal  Register  r  'tice  does  not 
provide  details  on  a  proposed  mathematical  relationship 
between  far-field  power  density  and  frequency  that  would 
specify  the  power  density  so  as  to  limit  the  SAR  to  the 
values  proposed  in  the  three  alternatives.  The 
relationship  might  be  the  one  employed  in  either  the  1982 
ANSI  standard  or  the  1984  IRPA  interim  guidelines. 

"If  the  ANSI  standard  is  used,  the  most  stringent 
option  (0.04  U/kg)  would  limit  environmental  exposure  to 
3.6  mW/cm2  at  5  MHz,  falling  to  about  0.11  mW/cm2  at  28 
MHz.  If  the  IRPA  interim  guidelines  are  used,  the  SAR 
values  would  imply  limits  of  0.2  mW/cm2  at  5  MHz,  falling 
to  0.1  mW/cm2  at  28  MHz. 
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p.  4-71 


p.  4-75 


"Section  4.13.1.3  indicates  that  just  outside  an 
exclusion  fence  4,000  feet  from  the  OTH-B  array,  the  power 
density  would  not  exceed  0.02  mW/cm2.  Thus,  even  if  the 
most  stringent  EPA  alternative  was  adopted,  public  exposure 
to  RFR  from  the  OTH-B  system  would  be  lower  than  the 
permitted  level." 


para.  3,  sent.  1-2:  should  read,  "Outside  the  exclusion 
fence,  the  average  incident  power  densities  will  be  0.02 
mW/cm2  or  less.  The  mean  SARs  and  temperature  rises 
would  therefore  be  one-fiftieth  of  those  cited  above." 


para.  3:  insert  following  paragraph  3, 
"4.14.2.5  Shock  and  Bums 


"There  has  been  recent  interest  in  identifying  hazards 
from  RFR  in  the  10-kHz  to  3-MHz  and  somewhat  higher 
frequency  range.  Such  relatively  low-frequency  fields  can 
charge  capacitive  objects  such  as  ungrounded  vehicles, 
fencing,  metal  roofing,  and  other  ungrounded  conductive 
objects  such  as  the  human  body.  When  a  grounded  human 
makes  contact  with  such  a  charged  body,  or  when  a  charged 
human  (initially  ungrounded)  makes  contact  with  a  grounded 
object,  discharge  current  can  flow,  and  electric  shocks  or 
RF  burns  are  possible.  Even  when  shocks  or  burns  do  not 
occur,  excessively  high,  localized  SAR  can  occur  in  the 
hands,  wrists,  or  ankles. 

"The  threshold  current  for  RFR  burns  occurring  on  the 
finger  due  to  contact  with  a  conducting  surface  is 
approximately  200  mA,  and  the  threshold  SAR  for  vigorous 
and  possibly  damaging  local  heating  (based  on  diathermy 
treatment  experience)  is  50  to  120  W/kg.  The  highest 
current  through  the  ankle  of  an  adult  human  observed  in  the 
course  of  experiments  at  about  40  MHz  was  12.7  mA/(V/m). 

At  the  1982  ANSI  standard  of  1  mW/cm2,  this  is  equivalent 
to  780  mA.  This,  in  turn,  would  give  rise  to  an  SAR  of  243 
W/kg  in  the  ankles.  ANSI  specifies  a  maximum  partial-body 
SAR  of  8  W/kg.  To  meet  this  value,  the  power-density 
exposure  would  have  to  be  reduced  to  approximately  0.13 
mW/cm2. 


"Considerable  experimental  work  has  already  been 
carried  out  by  two  independent  research  laboratories  under 
Air  Force  sponsorship  to  define  the  potential  hazards  for 
RFR  shock  and  burns  better.  However,  additional  work  in 
these  important  areas  is  required.  Preliminary  indications 
are  that  the  revision  of  the  1982  ANSI  safety  standard 
(publication  of  which  is  anticipated  in  1987)  will 
incorporate  provisions  for  protecting  against  shock  and 
bums. 
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Section  5 
p.  5-2 
Appendix  C 
p.  C-22 


"In  the  OTH-B  system,  exposures  outside  the  exclusion 
fence  will  be  limited  to  less  than  1  mW/cm2.  At  that 
level,  the  likelihood  of  hazard  from  shock  is  almost 
nonexistent  because  direct  stimulation  of  nervous  tissue 
cannot  occur  at  frequencies  greater  than  approximately  200 
kHz.  The  likelihood  of  RFR  burns  is  also  very  small. 
Finally,  as  indicated  above,  at  exposure  levels  of  less 
than  about  0.13  mW/cm2  (which  will  be  the  case  outside 
the  CRS  exclusion  fence),  the  highest  localized  SARs 
induced  in  the  hands,  feet,  or  ankles  of  a  human  will  be 
less  than  those  specified  in  the  existing  ANSI  standard." 


para.  8,  line  1:  "B.S.C.D."  should  be  "B.S.C.E." 


Table  C-3  has  been  revised  as  follows: 

Table  C-3 

AMATEUR  RADIO  BANDS  NEAR  THE  RADAR'S  FREQUENCIES 


Common  Terminology 

40-m  band 
30-m  band 
20-m  band 
15-m  band 
12-m  band 
10-m  band 


Frequency  Band  (MHz) 


7.0 

-  7.3 

10.1 

-  10.15 

14.0 

-  14.35 

21.0 

-  21.45 

24.89 

-  24.99 

28.0 

-  29.7 
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Table  2-1 


CRS  STUDY  REGIONS  AND  AREAS 


North  Dakota-North 
Dahlen  (Receive) 


Township  Range 

T.  153  N.  R.  56  W 
T.  153  N.  R.  57  U 
T.  154  N.  R.  56  U 
T.  154  N.  R.  57  U 
T.  155  N.  R.  56  U 
T.  155  N.  R.  57  W 


Sections 

1-18 

1,  2,  and  11-14 
5-8  and  13-36 
25 ,  26 ,  35 ,  and  36 
5-8,  17-20,  and  29-32 
1-3,  8-17,  20-26,  and  36 


Goose  River  (Receive) 


Township  Range 


T. 

148 

N. 

R. 

55 

W 

T. 

148 

N. 

R. 

56 

W 

T. 

149 

N. 

R. 

55 

W 

T. 

149 

N. 

R. 

56 

W 

T. 

149 

N. 

R. 

57 

W 

T. 

150 

N. 

R. 

55 

w 

T. 

150 

N. 

R. 

56 

w 

T. 

150 

N. 

R. 

57 

w 

T. 

151 

N. 

R. 

55 

w 

North  Dakota-South 

Galesburg  (Receive) 


Township 

Range 

T. 

143 

N. 

R. 

53 

W 

T. 

143 

N. 

R. 

54 

W 

T. 

144 

N. 

R. 

53 

W 

T. 

144 

N. 

R. 

54 

W 

T. 

144 

N. 

R. 

55 

W 

T. 

145 

N. 

R. 

53 

W 

T. 

145 

N. 

R. 

54 

w 

Sections 

5  and  6 

1- 5 

16-21  and  27-34 

2- 11,  13-29,  and  32-36 
1-5  and  8-12 

4-9  and  17-19 
1,  2,  and  7-35 

1,  2,  9-17,  20-29,  and  32-36 
31-33 


Sections 

4-9 

1-3,  11,  and  12 
4-9,  16-21,  and  28-33 
1-17,  20-28,  and  33-36 
1 

7,  15-22,  and  27-34 

1-3,  9-17,  20-29,  and  32-36 


Township 

Name 


Plymouth 

Nash 

Elkmount 

Dahlen 

Medford 

Cleveland 


Beaumont 

Westfield 

Lind 

Loretta 

Ora 

Grace 

Logan  Center 
Rugh 

Larimore 


Dows 

Page 

Galesburg 

Broadlawn 

Colgate 

Norman 

Edendale 
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Table  2-1  (Continued) 


Blanchard  (Receive) 


Township 


Township 

Ranee 

Sections 

Name 

T.  143  N. 

R. 

51  W. 

2-11 

Bell 

T.  143  N. 

R. 

52  W. 

1-4  and  9-12 

Hunter 

T.  144  N. 

R. 

51  W. 

4-10,  15-22,  and  27-35 

Bohnsack 

T.  144  N. 

R. 

52  W. 

1,  12-15,  22-28,  and  33-36 

Greenfield 

T.  145  N. 

R. 

51  W. 

4-0,  16-21,  and  27-34 

Bloomfield 

Minnesota-North 

Thief  River  Falls  (Receive) 


Township 


Township 

Ranee 

Sections 

Name 

T.  152 

N. 

R.  45  W. 

1-10 

Polk  Center 

T.  152 

N. 

R.  46  W. 

1-12 

Belgium 

T.  152 

N. 

R.  47  W. 

1  and  12 

Euclid 

T.  153 

N. 

R.  44  W. 

3-10,  15-22,  and  27-34 

Sanders 

T.  153 

N. 

R.  45  W. 

All 

Bray 

T.  153 

N. 

R.  46  W. 

All 

Brandt 

T.  153 

N. 

R.  47  W. 

1,  12,  13,  24,  25,  and  36 

Angus 

T.  154 

N. 

R.  44  W. 

31-34 

Norden 

T.  154 

N. 

R.  45  W. 

7-11,  14-23,  and  26-36 

Numedal 

T.  154 

N. 

R.  46  W. 

7-36 

Helgeland 

T.  154 

N. 

R.  47  W. 

12,  13,  24,  25,  and  36 

Brislet 

Minnesota-South 

Wheaton  North  (Transmit) 


Township 

Ranee 

Sections 

T.  128  N. 

R.  45  W. 

5-8,  17,  18,  and 

o 

eg 

Redpath 

T.  128  N. 

R.  46  W. 

1-3 

Monson 

T.  129  N. 

R.  45  W. 

5-8,  16-21,  and 

28-33 

Tintah 

T.  129  N. 

R.  46  W. 

1,  11-15,  22-27, 

and  34-36 

Taylor 
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Table  2-1  (Concluded) 


Wheaton  Southeast  (Transmit) 


Township 


Township 

Ranee 

Sections 

Name 

T.  125  N. 

R.  45  W. 

1-4  and  9-11 

Leonardsville 

T.  126  N. 

R.  45  W. 

16,  21-23,  25-28,  and  33-36 

Dollymount 

Wheaton  Southwest 

Township 

(Transmit) 

Ranee 

Sections 

T.  125  N. 

R.  47  W. 

3-10 

Parnell 

T.  125  N. 

R.  48  W. 

1,  2,  11,  and  12 

Arthur 

T.  126  N. 

R.  47  W. 

4-10,  15-22,  and  27-34 

Walls 

T.  126  N. 

R.  48  W. 

12-14,  14,  23-26,  35,  and  36 

Windsor 

South  Dakota 

Amherst  (Transmit) 

Township  Ranee 

Sections 

T.  123  N. 

R.  59  W. 

1  and  2 

Andover 

T.  124  N. 

R.  59  W. 

1-6,  8-16,  22-27,  and  34-36 

Framington 

T.  125  N. 

R.  59  W. 

All 

Newport 

T.  125  N. 

R.  60  W. 

1,  12,  13,  24,  25,  and  36 

Claremont 

T.  126  N. 

R.  59  W. 

All 

Weston 

T.  126  N. 

R.  60  W. 

1,  12,  13,  24,  25,  and  36 

South  Detroit 

T.  127  N. 

R.  59  W. 

4-9,  16-21,  and  25-36 

Stena 

T.  127  N. 

R.  60  W. 

1,  12,  13,  24,  25,  and  36 

North  Detroit 

T.  128  N. 

R.  59  W. 

16-21  and  28-33 

Dayton 

T.  128  N. 

R.  60  W. 

13,  24,  25,  and  36 

Portage 

Grand  Forks  Air  Force 

Base  (Operations  Center) 

Township 

Ranee 

Sections 

T.  152  N.  R.  53  W.  11,  14,  23-27,  and  34-36 
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FIGURE  2-7  DAHLEN  STUDY  AREA 


ore 


T  'IP02 


L\\*l 


MMwlwr 


Revised  198/ 

SOURCE  OF  BASE  MAP: 

U.S.  Army  Topographic  Command  Map 
Fargo,  N.  Oak.,  Minn.  1975 
Milbank,  S.  Dak.,  Minn.,  N.  Dak.  1975 


m 


SCALE  IN  MILES 
(1:83,300  Scale) 
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FIGURE  2-14  WHEATON  SOUTHWEST  STUDY  AREA 
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National  Farmers  Organization  Michael  Phillips 

National  Headquarters  Grand  Forks  Chamber  of  Commerce 

720  Davis  Avenue  110  49lh  Ave .  S. 

Corning,  IA  508A1  Grand  Forks,  ND  58201 
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Darlene  Hasting*  Warren  David  Ha rare ck  John  £  Clara  Honzo  Loren  R.  Irvine 

RBI.  Box  149  sal  RR  1,  Box  19  ICI  Top  Pork,  Inc 

Britton,  SD  51430  Thief  River  Fells.  Ml  56101  Chokio,  HR  56221  18930  Lotus  View  Dr. 
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Vernon  G.  Johnson  Mrs.  HaroLd  K*  lanes  I  John  Thomas  Kinney  Florence  Krieger 
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Ruby  A.  Laaberton  Richard  H.  LinV  Norman  Hagman  John  Hattson 

124  S.  lat  St.  Campbell-Tintah  School  RR  2,  Box  35  324  Main  Ave.  Bo. 

Webstar .  SO  57214  Superintendent's  Office  Wheaton.  KM  56296  PO  Box  100 
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208  1st  Eve.  So.  21144  Twin  lakes  Bosd  Hillsboro,  HD  58045  RB  2,  Box  80 
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